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Chapter 3
Conservation Strategy (Sections 3.4 and 3.5)

3.4.1 Introduction

3.4.2

34 Conservation Measures

<placeholder>This section describes in detail all of the 22 conservation mea
BDCP. Collectively, these conservation measures, plus the adaptive managen

osed for the

nitoring
rall of

eloped over the
shes Used to Develo
Developing the BDCP

ition schedule for

course of several years of planning, is found in Section 3.2, Methog
the Conservation Strategy and in Appendix 3.A, Background on the Pko
Conservation Measures. See Chapter 6, Plan Implementatio
each conservation measure.

Conservation measures are given numeric codes {i
conservation measures are organized hierarc
objectives. Conservation Measures 1 and 2 ar
numerous natural communities and covered speci
apply to one natural community (Le., at:
through 21 address other stressors.for o
species-specific level. Conservatic .

scale). Conservation Measures 12

species, so these measures apply at the

addresses avoidance and minimization measures

[Note to Reviewers: This draft of €M1 describes existing and proposed water facilities. This
conservation measure has been extensively revised from the November 2010 working draft, so changes
are not shown. This version does not contain a proposal for adaptive limits to water operations; that
proposal is still in development and a modified version of CM1 will be released as soon as it Is
avalilable.]

iose of Conservation Measure (CM) 1 Water Facilities and Operation is to meet or

te to BDCP biological goals and objectives that are listed below and fully described in
Section 3.3 Biological Goals and Objectives. Through effectiveness monitoring, research, and
adaptive management (Section 3.6, Adaptive Management and Monitoring Program), the
Implementation Office will address scientific and management uncertainties and help to ensure that
these biological goals and objectives are met. Implementation of CM1 will also produce a variety of
other important benefits that are not closely tied to the protection and recovery of covered species
and natural communities. These include restoring and protecting ecosystem health, water supply,
and water quality;; reducing State Water Project (SWP}/ and Central Valley Project (CVP)
vulnerability to earthquake and flood hazards;; and improving the flexibility of the SWP/CVP in the
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Conservation Strategy Chapter 3

face of climate change. These benefits are further detailed in the EIR/EIS for the propesed
projectBDCP.

Many of the conservation actions proposed under CM1 provide for the continuation of or reduction
in already greatly reduced entrainment levels at existing facilities that are a result of hiological
opinions {BiOps] issued after BDCP was already underway (Section 1.3.7, Relationship to Existing
Biological Opinions). CM1 incorporates most of those constraints, but proposes a different approach
to management of those constraints, which will be implemented after the new north Delta
diversions become operational. This change in management approach is logical, bécause the new
north Delta diversions will allow an array of beneficial flow modifications thagarenot possible using

conveyance
summarized in
ce. Further details on the
construction of the new water conveyance facilities are ] ‘EIS & iR is
planfor the BDCP. Construction of the new Frem Neir operable gates, is also discussed in CM2
Yolo Bypass Fisheries Enhancement. ,

servation measure, because it is a
new facilities;; however, butit is not
Fiption of how the new and existing
nservation benefit.

Construction of the new north Delta facilities is p
necessary precursor to the operationa

esci ibes the facilities that will be jointly operated in-erderto

Section 3.4.2.3, Wat
- itions achievable under CM1:

implement t

y control gates (existing facilities)

Deltadiversions (proposed facilities)

North Bay Aqueduct intakes (one existing, one proposed facility)

Fremont Weir operable gates (proposed facilities)

Section 3.4.2.4, Problem Statement, describes the basic flow management problem currently faced in
the Delta and how existing facilities are used to manage flows. This is followed by a summary of how
flow management, using the existing and proposed new facilities, can achieve substantial benefits
for Delta ecosystems, including covered species and natural communities. The detailed exposition of
those benefits, however, appears in Chapter 5, Effects Analysis.

Bay Delta Conservation Plan 3.2 February 2012
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Conservation Strategy

Chapter 3

Section 3.4.2.5, Implementation, begins by describing the fundamental approach used in CM1, which
is to control a group of important flow parameters (e.g., Sacramento River inflow, Suisun Bay
outflow) within an adaptive limits context. Thus, to achieve desired conservation benefits, CM1 will
limit the volumes of diversion in a manner that allows variation within a specified range, via a
specified adaptive management process. It describes the logistical and ecological constraints that
operate to set upper and lower bounds to the adaptive limits, and describes how the limits would be
applied in practice. mentation-This section also addresses the maintenance actions that would

be associated with facility operations.

3.4.2.2 Purpose

Table 3.4-1%able-Ci1-1. Biological Goals and Objectives Addre

Operation

oseribed-inmere-detailbe

n detail in CM2
3:4-1is provided in

ies and help to ensure that

T

Biological Objective

life--history diversi
and a diversity of §)
rearing conditions fo
over time.

to sustain native fish and wildlife species

Altéyi/‘ing flow regimes to more closely resemble those which
that occurred in the south Delta prior to human flow

modification will increase environmental and life-histor

1

diversity. bel furthe

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary

inthe Plan Area.

Reduction of the current north-south flow pattern through the
Delta and improvementing of the ecological value of the
migration corridor through the Yolo Bypass will beth-facilitate
connectivity and access to spawning habitat.
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Conservation Strategy Chapter 3

Biological Objective

How CM1 Meets-ertelpsto-hMestAdvances Objective

Flexibility provided by the-dual conveyance eptien-gperations
allows ““pulse flows~” to expedite the downstream passage of
larval delta and longfin smelt. The Fremont Weir operable
gates improve the Yolo Bypass as an alternative, lower-risk
juvenile salmonid migration corridor. Use of the north Delta
diversions reduces unfavorable Mnorth-Ssouth flows in the
interior Delta that expose outmigrant juveniles to unfavorable
habitats and high predation risk. Synergistigieffects optimize
juvenile Sacramento splittail and salmonid use of restored
rearing habitats. See-belewforfurtherd ;

Objective L3.3: Support the movement
of larval and juvenile life stages of
covered fish species to downstream
rearing habitats.

wa

Use of the north Delta diversions i
from the San Joaquin River, thus¢
returning adults being exposed t
migration delays. The Fre
passage facilities reduce

Objective L3.4: Provide flows that
support the movement of adult life
stages of native fish species to natal
spawning habitats. able gates and fish

adult fish stranding.

Objective L4.1: Avoid and minimize
impacts on covered species resulting
from BDCP covered activities.

Objective L4.4: Reduce entrainment,
impingement, and salvage losses of
covered fish species.

for Fard ieen

34.2.2.1

Operation of the

er which native resident species evolved. The new north Delta diversions
age flow patterns to provide appropriate physical cues needed to initiate
ream migration. By gaining access to more natural flow conditions, covered

er opportunity to exhibit the full diversity of life--history strategies latent in their

O W0 00N W N

e RN
N

O WY
N Oy U W

3.4.2.2.2

Juvenile Migration and Rearing (Objective L3.3)

Juvenile life stages of all covered fish species use habitat in the Plan Area for both migration and

rearing, often with both activities occurring in the same area.

Juvenile salmonids, for instance, forage

throughout their outmigration, spending up to several months in the Plan Area. Pacific lamprey
ammocoetes may forage for many years in the Plan Area before beginning to metamorphose and
migrate towards the sea. CM1 supports migration and foraging by juveniles of each of the covered

Bay Delta Conservation Plan
Administrative Draft

February 2012
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Conservation Strategy Chapter 3

fish species, primarily by four mechanisms: pulse flows, preferred migration corridors, reduced
north-south flows, and synergies involving habitat restoration areas.

Proposed bypass flow criteria allow pulse flows that would provide a period of relatively rapid
downriver flows in the Sacramento and westward. This would be achieved by minimizing
diversions, especially at the Delta Cross Channel and the south dDelta diversions, at times that
would allow delta and longfin smelt larval transport to foraging habitat in the low salinity zone
(noting that migration timing differs for the two species). Expediting their migration in this way
would allow them to complete outmigration before they deplete their yolk sac;; a Lit also reduces
the time during migration that they are exposed to other stressors such as pre
pulse flows requires coordinated timing of both reservoir releases and div, smn A%
described below in Section 3.4.2.5, Implementation.

ear and, therefore, is-not
expected to develop appreciable popula’aons of predato native centrachids, which

pose a substantial risk to juvenile salmomds an

support high primary productivity along
other macroinvertebrates.

ss Channel. Depending on tidal state and
n channels hydraulically connected to these
erns are thought to attract outmigrating juvenile salmonids to
éased entrainment at the SWP/-and-CVP pumps and areas of the
‘of adverse conditions exist. Dual conveyance operations will
south Delta diversions, and potentially those of the Delta Cross

rn, will allow juvenile outmigrants to follow a downstream course through
ancisco Bay, thereby having a more rapid migration with briefer exposure

McLain 2001; CALFED 2001; Perry and Skalski 2009; Perry et al. 2010). Reducing the
through-Delta conveyance via the Delta Cross Channel and intakes in the south Delta will
also substantially reduce the effects of existing flow anomalies such as weak flows or reverse flows
on salmonids in the San Joaquin River system and tributaries, Mokelumne River, and other east--side
tributaries. Although there is some increased entrainment exposure for Sacramento River salmonids
due to the presence of the new north Delta diversions, these effects are intended to be minimized by
fish screen and sweeping and approach velocity criteria, and other operational parameters such as
bypass flows.

Bay Delta Conservation Plan 3.5 February 2012
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Restoration actions benefiting fish habitat, such as channel margin habitat enhancement and
channel-floodplain reconnections, will preferentially be sited in areas projected for heavier use by
covered fish species under the altered CM1 flow conditions. Thus, synergistic benefits may be
derived from the coincidence of altered flow benefits with improved habitat condition. For instance,
because channel margin enhancement will be targeted to juvenile salmonid migration corridors,
there should be a disproportionately higher use of those habitats by migrant juvenile salmon.

Operation of the Fremont Weir operable gates is expected to improve access of splittail, salmonids,
and sturgeon to foraging opportunities in existing and future restored inundated.floodplain habitat
in the Yolo Bypass, as described further under CMZ2 Yolo Bypass Fisheries Enh ent.

3.4.2.2.3 Adult Migration (Objective L3.4)

Operation of the north Delta diversions is expected to reduce reliance on theough-Delta cotiveyance

m migration cues of
ies or causing delays in

adults, reducing the probability that they will enter the
migration.

le gates and associated fish ladder and sturgeon
luce delays and stranding of upstream migrating fish

3.4.2.2.4

Entrainment haslong:
Delta diversions.

{lamprey], and the risk of predation mortality of salmonids, smelt, lamprey, and splittail associated
with the export facilities. (Fish that do become entrained into Clifton Court Forebay will have
predation risk reduced through measures described in CM15 Predator Control.)

The new north Delta diversions will be equipped with fish screens designed to minimize the risk of
entrainment or impingement for all covered fish species, including relatively weak swimmers such
as the delta smelt; moreover, the population centers of resident estuarine species, particularly delta

Bay Delta Conservation Plan 3.6 February 2012
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Conservation Strategy Chapter 3

and longfin smelt, are downstream of the reach of the Sacramento River where the north Delta
intakes would be installed (Wang 1986; Bennett 2005). These screens will be engineered to provide
appropriate approach and sweeping velocity to minimize risk to covered fish species when fish are
within the vicinity of intakes. Multiple intakes will reduce the distance fish must travel past each fish
screen, allowing individuals to rest between intake locations. There will also be an aggressive
predator control program at the north Delta diversion sites, as described in CM15 Predator Control.
These measures are expected to minimize the contribution to entrainment and predation caused by
operation of the north Delta diversions. Use of these diversions, in turn, enables a

transport, and release of salvaged fish from the existing export facilitie
facilities.

smelt that may be more abundant in Barker Slo
on the Sacramento River.

3.4.2.2,5 Species-Specifi

[Note to reviewers: Biological goals and objectives for covered fish species have not been finalized.
However, the discussion of ecosystem-specific benefits above includes information about benefitted
specles, as applicable ]

3.4.23

The water faciliti
below.

South De

the San Joaquin River through Old River and Grant Line Canal, and draw the remainder of the
pumping flow from Old and Middle River channels (north of the intakes) conveying Sacramento
River water from the central Delta. The pumping plants often cause net reverse flows (southward)
in Old River and Middle River. Each pumping plant has an associated fish facility: the Skinner Fish
Protective facility for the Banks Pumping Plant and the Tracy Fish Collection Facility for the Jones
Pumping Plant. The two fish facilities contain fish louvers (with 1-inch opening that create a
behavioral barrier) that protect some fish from entrainment by the pumps. Those fish are collected
and trucked to release points elsewhere in the Delta. The south Delta diversion facilities are
described in greater detail in Chapter 4, Covered Activities and Associated Federal Actions.

Bay Delta Conservation Plan February 2012
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Delta Cross Channel. The Delta Cross Channel is an existing gated diversion channel between the
Sacramento River near Walnut Grove, and Snodgrass Slough (Figure 1-1}. Flows into the Delta Cross
Channel from the Sacramento River are controlled by large radial gates. When the gates are open,
water flows from the Sacramento River through the cross channel to Snodgrass Slough and from
there to channels of the lower Mokelumne River and into the central Delta. Once in the central Delta,
the water is conveyed primarily via Old and Middle Rivers to the Clifton Court Forebay, and then to
the pumping plants as described above. Use of the Delta Cross Channel minimizes intake of brackish
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waters through the pumps by conveying fresh Sacramento River water to the forebay via a route
that is little affected by tidal and flow-driven sources of saline water. The Delta ross Channel is

Tocal hydrodynamics and
ige of various fish species when

dlversmns ‘and conveyance system are described in detail in Section 4.1.3, New Water Facilities
Construction, Operations, and Maintenance.

North Bay Aqueduct intakes. The existing Barker Slough Pumping Plant diverts water from Barker

Slough into the North Bay Aqueduct for delivery in Napa and Solano Counties. A new diversion from
the Sacramento River, proposed as the North Bay Aqueduct Alternative Intake, would operate in

conjunction with the existing North Bay Aqueduct intake at Barker Slough. The new diversion would

be periodically operated to divert water of higher quality than is sometimes available from Barker

Bay Delta Conservation Plan February 2012
Administrative Draft ICF 00610.10

ED_000733_DD_NSF_00047378-00018



O 0 N Oy U1 oo W N

[
N O

13

14
15
16
17
18
19
20

21
22
23
24
25
26

27

28

29
30
31
32
33
34
35

36
37
38
39

Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and
does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document
during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3

Slough. The capacity of this facility, however, is too small (approximately %%%-240 cfs) to materially
affect streamflow. The North Bay Aqueduct intakes and their operation are described in Chapter 4,
Covered Activities and Associated Federal Actions.

Fremont Weir operable gates. New operable gates on the Fremont Weir will allow for control of
the timing, duration, and frequency of inundation of the Yolo Bypass during periods when the
Sacramento River would not otherwise spill over the Fremont Weir into the Yolo Bypass. This will
allow planned inundation of the bypass at times and for durations that yield optimum value for
spawning, migration, and rearing by covered fish species. These benefits will be fiitther increased by
assoc1ated actions and pI‘O]ECtS designed to fac1htate salmonid and sturgeon e through the

Weir operable gates and assoc1ated actions are descrlbed in
ZCMZ Yolo Bypass Fisheries Enhancement.

3.4.2.4 Problem Statement

Operations of the south Delta SWP/CVP diversion faciliti
in altering hydrodynamic conditions within Delta chan
Department of Water Resources 2006; Baxter et al. 200
changes in water current patterns water qualit i

‘fishery habitat (California
ons contribute to local

migration cues, resulting in longer migration routes that may expose fish to varied sources of
mortality such as predation, exposure to seasonally elevated water temperatures, and increased
vulnerability to entrainment at the south Delta diversions.

A variety of other impacts have also been attributed to reverse flows in the Old and Middle Rivers.
During the winter months, there is a positive relationship between the magnitude of reverse flows
within Old and Middle Rivers and the occurrence of pre-spawning adult delta smelt in SWP/CVP fish
salvage (Kimmerer 2008; U.S. Fish and Wildlife Service 2009¢). Also, particle tracking model
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Conservation Strategy Chapter 3

simulations predict that planktonic early life stages of covered fish species (e.g., larval delta smelt)
face a greater risk of vulnerability to entrainment at the SWP/CVP export facilities when reverse
flows within Old and Middle Rivers increase.

Reverse flows within the channels of Old and Middle Rivers are also hypothesized to affect local and
regional habitat conditions for covered fish and other aquatic species. Changes in channel velocity
and flow patterns affect hydraulic residence time in the area and the production of phytoplankton
and zooplankton that are important to the diet of covered fish. Channel velocities, scour, and
deposition patterns affect habitat for benthic organisms and other macroinvertebtates. Changes in
tidal hydrodynamics, especially channel velocity, affect habitat suitability for ed fish and other
aquatic species in the area.

longfin smelt, lamprey, and sturgeon, are hlghly variable. Analysés
further assess the potential biological benefits of managing the S
based on direct diversion rates or changes in the magnitude:

ons are ongoing to
uth Delta diversions

incidence of reverse flow and restore a predo
River. The resulting benefits are explained in

3.4.2.4.2
Diversions

For decades, water has been diye

pattern that existed before
ofreverse flows i

atory fish that are present there as well as other sources of mortality (Gingras
009; Castillo et al. 2009).

n and operation of the new north Delta diversions is expected to facilitate substantial
reductions’'in entrainment and associated adverse effects associated with operation of the south
Delta diversions. The resulting benefits are explained in Section 3.4.2.2, Purpose, subsection
Entrainment and Related Losses (Objective L4.4).

3.4.24.3 Delta Cross Channel Effects on Fish Migration

When the Delta Cross Channel is open, fish move into the interior Delta with Sacramento River
water (Brandes and McLain 2001). Survival of juvenile Chinook salmon, and likely other fish species,
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Conservation Strategy Chapter 3

within the interior Delta is lower than survival in the mainstem Sacramento River (Baker and
Morhardt 2001; Brandes and McLain 2001; CALFED 2001; Perry and Skalski 2009; Perry et al.
2010), although it is unknown whether this reduced survival has a population-level effect on
Chinook salmon (Manly 2002, 2008).

Current seasonal operations of the Delta Cross Channel gates are designed to minimize the
migration of juvenile fish from the Sacramento River into the interior Delta through the Delta Cross
Channel during the spring. However, adverse effects of an open Delta Cross Channel operation to
anadromous fish, and other fish, occur outside of this closure period. Furthermo pen gates
decrease velocities and increase bi-directional flows in the Sacramento River | its tributaries,
slowing the migration of covered species and increasing their vulnerability,to predation or mortality
from poor habitat. Therefore, lengthening the closure period or operating on a tidal or daily cycle
may improve survival of salmonids and other covered fish species. i k

, the De ta Cross Channel;
dptive limits discussed

Montezuma Slough, in large regions of Suisun Ma
control gate and Suisun Bay (CaliforniaD

facilities for smelt and o
These changes in environ
covered species an

, ‘e situated near the X2 location (Fullerton pers. comm.).
conditions are thought to have resulted in adverse effects on
ic resources within the area.

estofétion under CM4 Tidal Natural Communities Restoration,
igh much of Suisun Marsh, complicating the feasibility of

they currently are. However, that operation would be subject to modification within the adaptive
limits set by CM1 (see-Section 3.4.2. 5, Implementation), and via the BDCP adaptive management
process (see Section 3.6.2, Adaptive Management Process).

3.4.2.45 Flow Modification Effects in the Sacramento River

The Sacramento River is the primary migration corridor and spawning/rearing habitat for Chinook
salmon, Central Valley steelhead, green-and-white-sturgeon, and ific-and-riverlamprey spawning
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Conservation Strategy Chapter 3

in the Sacramento River watershed. Further, both delta smelt and longfin smelt are thought to
spawn in the lower Sacramento River (Wang 1986; Bennett 2005).

The principal BDCP effects on the mainstem Sacramento River in the Plan Area will be associated
with the reductions of flow caused by operation of the new north Delta diversions, which will in
almost all respects be an adverse effect. That adverse effect will be minimized by maintaining
minimum instream flows past the diversions, which are called “bypass flows.” The following
considerations were included in the development of the Hood bypass flows.

1. Maintain adequate flows for covered fish species. Of particular interest are flow rates within
Sutter and Steamboat Sloughs. These sloughs are existing channels that

Sacramento River in the general vicinity of Courtland downstream to,

Georgiana Slough, thereby reducing the likelihgod
interior Delta where they may be exposed to higlter

0lding habitat for salmonids,
ubstantially more woody riparian
lepths, velocities, in-channel habitat)
r between Courtland and Rio Vista.

cra ento River. They have found that survival has been higher than,
survival'rates in the mainstem Sacramento River rates. Recent
cates that substantial habitat restoration in the Cache Slough area

utter and Steamboat Sloughs in part to create habitat that is unfavorable to
ive predators that may be reducing survival of Chinook salmon, and likely other covered
, in these sloughs. Therefore, in combination with these other conservation measures,
ining bypass flows is expected to improve survival of salmonids, sturgeon, and splittail in
Sutter and Steamboat Sloughs.

2. Maintain transport flows necessary for downstream movement of delta and longfin smelt. Newly
hatched larval delta and longfin smelt, called yolk-sac larvae, have a yolk sac attached to them
with an oil globule (Wang 1986). The yolk sac provides nourishment for delta smelt larvae for
approximately 4 to 6 days (Bennett 2005); this is thought to be similar for longfin smelt. These
larvae are very weak swimmers and drift downstream with flows from the Sacramento River to
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the low salinity zone, where they can find suitable prey. To avoid starvation, this downstream
movement must take place before the entire yolk sac is absorbed. Because downstream yolk-sac
larval movement is driven nearly entirely by downstream flows, a minimum bypass flow
criterion that allows this movement to occur is necessary.

3. Maintain downstream transport of food and organic material. The Sacramento River is used as a
major corridor through which food and other organic material from upstream are transported
downstream to the Delta and bays. The Delta and bays acquire production from upstream
habitats to support their ecosystems. "

4. Maintain necessary attraction flows for upstream migration of adult Ching
and green-and-white sturgeon, including attraction flows through Sutte

Imon, steelhead,

5. Minimize tidally driven bidirectional flows near diversion intakes, re
of covered fish species to predators that will likely reside near i

fish screen cleaning mechanisms in removing debris
uniform approach velocity within the screen desig

3.4.2.4.6 Delta Outflow Effects

y fish (e.g., starry flounder, splittail,
rrelated with the location of the low

'abundance indices have changed, with overall
 changes observed in these relationships have been

abundance declining (Ki
hypothesized to be the res

in Suisun Bay; downstream transport of fish, food, and organic matter; reduced
for toxics exposure with lower salinity; changes in nutrient composition;
on of backwater and floodplains with high flows; and the distribution of early life stages of
fish into habitats that are located further downstream with decreased vulnerability to direct and
indirect effects of south Delta SWP/CVP export operations.

Proposed changes to water operations under CM1 are expected to provide flexibility in managing
outflow to benefit covered fish species. Adverse biological effects associated with low or reduced
outflows also constitute a limiting factor in setting the adaptive limits, as described below.
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3.4.2.5 Implementation

During the initial years of BDCP implementation, flow management will be performed consistent
with the current BiOps as amended under court order and any other regulatory or legal constraints
that may be imposed in the future. Implementation of flow management under CM1 will be initiated
when the new north Delta diversions become operational, thereby enabling joint management of the
north and south Delta diversions. This is estimated to occur beginning in year 10 of Plan
implementation. This section describes how CM1 would be implemented. Implementation would be
administered by the Implementation Office in the manner described in Chapter plementation
Structure. Adaptive management and monitoring actions, which are criticall tant to all
conservation measures but especially to CM1, would be implemented as described in:Section 3.6,
Adaptive Management and Monitoring Program, with additional provisio
implementation is discussed in the following two sections.

the concept of adaptive limits and
of water diversions, and
esithe limiting flow

for the selected limits.

Section 3.4.2.5.1, Adaptive Limits to Flow Operations, describé
how it would be used to determine the location, timing, and volunie of
thereby to achieve the principal beneficial outcomes ofGM1. It also n

d for facility maintenance.

[Note to Reviewers: Although the adaptive limits 'tamﬂaw operatians are still In development, certain
aspects of the adaptive limits process are known and are summarized here,

The adaptive Iimits will serve as a kind of contingency or insurance fund, which will allow for
adjustments in the operational requirements to respond to uncertainties regarding the efficacy of
the BDCP conservation measures.

The adaptive operational limits will be based on consideration of a range in key operating
parameters.

The approach is not to specifically identify adaptive limits for each operational parameter. but to
identify a block of water that provides significant operational flexibility to respond to biological
uncertainty.

Currently, DWR is engaged in a process of evaluating potential adaptive limit endpoints based on
this approach. When this effort is complete, CM1 will be reissued with a description of the
approach, the range for the limits, the circumstances in which the adaptive management program
Jor water options could be triggered, and adaptive changes to CM1 considered and implemented. |

Facility Maintenance Actions

Facility maintenance actions serve to maintain the conservation benefits provided by use of flow
management facilities, and thus have conservation value. Facility maintenance actions include
periodic cleaning of the diversion screens and episodic in-water work to remove accumulated
sediment and debris, which is typically an issue in the aftermath of a high-flow event such as a flood.
These actions are further described in Chapter 4, Covered Activities and Associated Federal Actions.
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1 3.43 Conservation Measure 2 Yolo Bypass Fisheries
2 Enhancement
3 [Note to Reviewers: One feature of the prior draft CM2 was explicit reference to a Westside Concept.
4 Under Conservation Measure Phasing, page 12, projects Identified as (site 12), (site 13], and (site 14)
5 represent adopted goals of the Westside Concept that have been incorporated Into this conservation
6 meastire, which represents a hybrid of prior proposals]
7 ‘ Under CM2 Yolo Bypass Fisheries Enhancement, the BB&R-Implementation Office;will modify the Yolo
8 Bypass to increase the frequency, duration, and magnitude of floodplain inung These actions
9

10 ‘

11 improvements and flow management facilities, will be implemented in fo

12 | pPlan implementation and continuing to approximately 2063. Théz

13

14

15

16

17 -goals and objectives as identified

18 ves is provided in Section 3.3,

19

20

21 will address scientific and manage

22 and objectives are met.

23 Table 3.4-2. Biological Goals

Biological Goal or Object ' How CM2 Advances a Biological Objective

Goal L1: A reserve system with representative natural and semi-natural landscapes consisting of a mosaic of
natural communities that is adaptable to changing conditions to sustain populations of covered species and
maintain or increase native biodiversity.

Increasing the freqguency, magnitude, and duration of
inundation in the Yolo Bypass floodplain will
Eenhanceing theprimary productivity and the extent
of suitable and viable spawning and rearing habitat

within the Plan Area. Hainnpdated
ﬂn t"l i and-natural 1okl flﬂ i Ta¥a

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native
species.
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Biological Goal or Objective How CM2 Advances a Biological Objective
Objective L2.6: Maintain or increase life--history Increasinge freguency of inundation will enhance
diversity of native fish species and a diversity of existing connectivity between the Sacramentoa River
spawning and rearing conditions for native fish and te-a range of suitable spawning and rearing
species over time. habitat conditions in inundated areas, thereby
increasinge habitat diversity; inerease-and primary
productivity,
Objective L2.10: Increase the abundance and Seasonal inundation of floodplain habitat will
productivity of plankton and invertebrate species increase the input of nutrients an terrestrial biota

that provide food production for covered fish species
in the Delta waterways.

as well as lncrease aquatlc pri

and secondary
rease in aquatic

Objectives L4.3: Manage the distribution of covered | Providing flows'
fish species to minimize movements into high species to floodp abi ely to be
‘ predation risk areas of the Delta. occupied by nonn

rovi ing shallow water with
ill contribute to an increase

Objective GRST2.1 (Stranding): Reduce stranding

: e Fremont Weir 6M2 will
of adult green sturgeon at Fremont Weir by .

stranding fhraugh-medifications-to
, vide-passage-and witlrads

passag delayc tiha b ntWeir, Short-t 3
rodificati Ry duce-st i el ida

implementation Eliminate-strandingof

turaepn-otbthe-Ere Bt i ithin-g

BB S 1 Fatinn £k ] Y =Tare) tiho Bra ni
= * prer 5 + £ +

pae) 3okl by ot

trictl Loty

Goal WIST2 (Life-History Diversity and Spatial Distribution): Improved habitat connectivity that
facilitates timely passage and reduced stranding of adult white sturgeon.

CM2 will directly address fish passage delays and
stranding at the Fremont Weir.

Weir by 75% 0
years of BDCP

Goal SAST1 (Spawning and Rearing Habitat): Improved habitat and restored linkages to enhance survival,
reproductlon and distribution of Sacramento splittail in the Plan Area.

1 (Spawning and Rearing Sacramento splittail typically spawn in inundated
ain 5-year running average of floodplain and riparian areas within submerged

of abundance in the Plan Area of 150% | terrestrial vegetation {Moyle 2002). CM2 will

| of baseline conditions by providing access to suitable | directly contribute to providing suitable Sacramento
spawning and rearing habitat in the Plan Area within | splittail spawning habitat with suitable inundation

| 15 years of BDCP implementation. frequency, duration, water depths, and submerged
vegetation and a range of habitat complexity.

Goal WRCS1 (Abundance and Life- History Diversity): Improved survival {to contribute to increased

abundance) of immigrating and emigrating winter-run salmon through the Plan Area.
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM2 Advances a Biological Objective

Objective WRCS1.1 (Juvenile Survival): Achieve a
through-Delta survival rate of juveniles of at least
30% measured as a 4-year running average within
15 years of BDCP implementation.

CM2 will provide suitable rearing habitat and is
anticipated to contribute to an increase in the growth
of those juvenile witner-run Chinook salmon that
occupy the habitat, thereby contributing to an
increase in survival, as larger fish generally perform
better.

Objective WRCS1.2 (Adult Passage): Limit passage
delays in the Yolo Bypass and other anthropogenic
barriers and impediments to no more than 36 hours,
within 15 years of BDCP implementation.

Objective SRCS2.1 (Migration): Reduce adult
passage delays at anthropogenic barriers and
impediments that cause median passage times of
greater than 36 hours, within 15 years of BDCP
implementation.

Objective SRCS3.1 (Habitat): Increase availability of
floodplain habitat by 1,000 acres within 15 years of
BDCP implementation, and channel margin habitat

by 5 miles within 10 years of BDCP implement
for spring-run migration and rearing compare
baseline conditions.

delays at anthropogenic barrier:
that cause medlan passage tlme

Goal SRCS2 (Abundance): Reduce passage delays {to contribute to increased mlgr‘atlon and spawnmg
success, and thus abundance) at anthropogenic impediments of adult spring run migrating through the Delta.

Goal SRCS3 [Life- History Diversity and Spatial Distribution}: Impmved availability of floodplain and
channel margin habitat to support spring-run migration and rearmg through the Delta,

Goal FRCS2 (Abundance): Reduce passage delays [to contribute to increased migration and spawning
success and thus abundance] at anthropogenic impediments of adult fall-run migrating through the Delta.

Goal FRCS3 (Life History Dwersny and Spatxal Distribution): Improved availability of floodplain and
channel margm habitat to suppor’t fall-run migration and rearing through the Delta.

CM2 will directly address fish passage delays at the
Fremont Weir. "

ddress fishipassage delays at the

Fremont Weir.

ly increase the availability of

tavailable to spring- run Chinook

fribaatine & i £hi
£ e £k

CM2 will directly address fish passage delays at the
Fremont Weir.

CM2 will directly increase the availability of
floodplain habitat available to spring-run Chinook

Salmon‘ i oy ni iy f'n‘g £ higs i¥s) f}aiu
for fall-ru
baseline co
MY oy I 1 i hanafite bhaug 4y 3 o ki £ gl mosle o biacti by ding
B + it 551 i HHE
tonk 1 ol i han “fu Satie b £ oih I nos o ot ] 0. h'f]
nr\ﬁ!c' 3, nl’\} L5 i1 . X b =% 4s1 bo to ofa ! soate.and
bhilacktis SLE £ Lbanef £ ] i onditionedn.th Gl
124 Sl E et e £ .4
I’\b e ang ale o a5 ;bb o) Ore deta W
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Conservation Strategy Chapter 3

The objective of CM2 is to reduce migratory delays and loss of adult salmon, steelhead, and sturgeon
at Fremont Weir and other structures; enhance rearing habitat for Sacramento River Basin
salmonids; enhance spawning and rearing habitat for Sacramente-splittail; and improve food
sources for delta smelt and other fish species downstream of the bypass. To achieve this, CM2
ineludes-will modifticationsto the Yolo Bypass-that-in-bal ith-existing-uses,-will benefit

& ed-fish-by-to increasging the frequency, duration, and magnitude of floodplain inundation and
to improveing fish passage.

Increased frequency of inundation will enhance the existing connectivity betw h the
Sacramento River and floodplain habitat and can result in the increased prod of prey, such as

and increased areas with conditions that are suitable for spawning, eg
for fish species such as Saeramente-splittail (if inundation is greater th

is in synchrony with the seasonal timing of naturally occurring h
watershed).

-y and secondary aquatic
ea, allowing increases in

Increased magnitude of inundation has the potentia
productivity. Flooding increases the volume of water in
biomass of phytoplankton. Increased biomass leadg i

Increased duration of inundati
larvae, mobilization of organic mater
than approximately 30 days b’
splittail spawning and ju ]
expected to result in only
that extend longer than 30 d:

Modifications to
migration delay

Provide access to additional spawning habitat for Saeramente-splittail (Sommer et al. 20014,

2002,20075, 2008; Moyle 2002; Moyle et al. 2004; Feyrer et al. 2006). Because Saeramento

sphttall are primarily floodplain spawners, successful spawning is predicted to increase with
increased floodplain inundation.

Provide additional juvenile rearing habitat for Chinook salmon, Saeramente-splittail, and
possibly steelhead (Sommer et al. 20013, 2001b, 2002, 20075, 2008; Moyle 2002; Moyle et al.
2004; Feyrer et al. 2006). Growth and survival of larval and juvenile fish can be higher in the
floodplain compared to those rearing in the mainstem Sacramento River (Sommer et al. 2001b).
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Conservation Strategy Chapter 3

Improve downstream juvenile passage conditions for Chinook salmon, Sacramente-splittail,
river lamprey, and possibly steelhead and Pacific lamprey. An inundated Yolo Bypass is used as
an alternative to the mainstem Sacramento River for downstream migration of salmonids,
Sacramente-splittail, river lamprey, and sturgeon;; where-rearing conditions and protection
from predators are believed to be better_in this area. Sommer et al. (2003, 2004a) found that,
other than steelhead and Pacific lamprey, juveniles from all of these species inhabit the Yolo
Bypass during periods of inundation. However, the expected increased habitat and productivity
securringas-a-resulting ef{rom increased inundation of Yolo Bypass are likely to provide some
benefits to other covered species, including steelhead and lamprey.

and duration of inundations will provide these improved con
over longer portions of their migrations. However, the increa
more fish at risk, sheuld-if stranding conditions occur
benefits of providing additional flow in the bypass
management prograsn-of the BRGR(Section 3.6, Adap

Increase food production for rearing salm
on the floodplain (Sommer et al. 20014, 2

_habitat in Cache Slough, for delta smelt, longfin
rting organic material and phytoplankton,

the exposure and risk of eustmigratingjuvenile fish migrating from the Sacramento River
into the interior Delta through the Delta Cross Channel and Georgiana Slough, by decreasing the
number of fish passing through these areas;and-thus-decreasingtherislforpredationlosses
(Brandes and McLain 2001).

Reduce the exposure of outmigrating juvenile fish to entrainment or other adverse effects
associated with the intakes-ef-the-proposed north Delta waterdiversion-intakes and the
proposed SWE-Meorth 2 Barker Slough Pumping Plant facilities by passing juvenile
fish into the Yolo Bypass upstream of the proposed intakes-lecations.

Bay Delta Conservation Plan 3-19 February 2012
Administrative Draft ICF 00610.10

ED_000733_DD_NSF_00047378-00029



QR N O U W N

10
11
12
13
14

15

16

17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32

33
34
35
36

Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and
does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document
during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3

Improve fish passage, and possibly increase and improve seasonal floodplain habitat
availability, by retrofitting Los Rios Check Dam with a fish ladder, or creating another, fish-
passable route for water from Putah Creek to reach the Toe Drain.

Increasing the frequency, magnitude, and duration of inundation in the Yolo Bypass floodplain is the
largest opportunity for enhancing seasonally inundated floodplain habitat in the Central Valley. The
Yolo Bypass floodplain is the only floodplain in the Plan Area that can be se-managed for habitat and
species benefits without the restoration of historic floodplains that have been developed for year-

round land uses.

3.4.3.2 Problem Statement

For descriptions of the ecological implications and current condition o
eonditions, see Chapter 2, Existing Conditions, and Section 3.3, Biological

The Yolo Bypass is the largest contiguous floodplain on th
central feature of the Sacramento RiverFlood Contro which conveys floodwaters from the

1eds. Unlike conventional flood control

then into the Tule Canal, a perennial channel north of the Sacramentoc Weir, and the Toe Drain, a
perennial channel south of the Sacramento Weir on the eastern edge of the bypass, and then spill
onto the floodplain when discharge in the Toe Drain exceeds the channel capacity, at approximately

1 The Fremont Weir, located between river miles-fRMs3} 81.7 and 83.4, is a fixed concrete weir constructed by
USACEJ. Itis 9,120 feet in length with an earthfill section dividing the-weir-it into two parts. The crest of the
concrete weir section is at elevation 33.5 feet (no vertical datum given), and the crown of the earthfill section is
at an elevation of 47.0 feet (no vertical datum given) (U.S. Army Corps of Engineers 1955).
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2,000 to 3000 cfs. The floodplain is considered inundated when the stage of the Toe Drain at Lisbon
Weir exceeds just over 8 feet NGVD. In major storm events, additional water enters from the east via
Sacramento Weir, adding flow from the American and Sacramento Rivers (Sommer et al. 2001b).
Flow also enters the Yolo Bypass from several small west--side streams: Knights Landing Ridge Cut,
Cache Creek, Willow Slough Bypass, and Putah Creek. These tributaries can substantially augment
the Sacramento River Basin floodwaters or cause localized floodplain inundation before Fremont
Weir spills occur (Sommer et al. 2001b).

Management of the Fremont Weir is considered passive, because the Eremontw
release facility and was designed to overtop at a specific stage and allow inun

/is the primary
n of the Yolo

i portunities. Seasonal
mundatlon ofthe Yolo Bypass limits the types ofcrops tl 0, Orchards and winter

Cattle grazing occurs on approximately 8,000 a
Game 2008).

2001a). The bypass seasonally su
found lower in the bypass in th
spring-run and winter-run
for native Delta fish coin

odplain inundation during high-flow years may favor several
. The Yolo Bypass is an important nursery for young fish, and may help

Passage impediments caused by existing structures when Sacramento River water is flowing
over the Fremont Weir into the Yolo Bypass.

Flow attraction caused by tributary flows and the Cache Slough Complex tidal exchange when
there-s-no water is flowing over the Fremont Weir and upstream passage is not possible.
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3.4.3.2.3 Sacramento Splittail

Sacramento splittail migrate upstream and spawn in seasonally inundated floodplain margin habitat
associated with flooded vegetation (Sommer et al. 2001a;; Moyle 2002;; Moyle et al. 2004). Splittail
typically spawn in late winter to spring, depositing adhesive eggs on submerged vegetation and
other substrates. After hatching, the larval and early juvenile Saeramente-splittail forage and rear
along the inundated floodplain prior to moving downstream into the estuary as waters recede.

Adult Saeramente-splittail spawn in the Plan Area on inundated floodplains of the ¥olo Bypass and

(chironomid) that oversummer in floodplain sediment, and that a
important food of late stage larval Saeramente-splittail (Kurth an
temperatures and an abundance of food allow young
rapidly on floodplains, so that they are physically prep
recede. Increasing water temperatures and declmmg wa
juvenile Sacramento-splittail.

; and develop
hen water levels

3.4.3.2.4 Chinook Salmon

juvenile Chinook salmon that real
including the availability of low

timing of bypass inundation, which primarily floods in January and occasionally in December but
rarely in November, does correlate well with juvenile fall-run and, to a lesser extent, winter-run
Chinook salmon densities in the adjacent reach of the Sacramento River, which are generally
greatest between January and April, and November and January, respectively. Their peak emigration
rates are closely tied to peaks in Sacramento River flow, which can occur from January 1 until April
15 (BDCP Integration Team 2009; and-Del Rosario et al. in review).
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Conservation Strategy Chapter 3

3.4.3.2.5 Sturgeon

Adult white sturgeon have been observed using the Yolo Bypass as an upstream migration corridor
(BDCP Integration Team 2009;; Harrell and Sommer 2003}, and green sturgeon have been rescued
from the Yolo Bypass at the Fremont Weir,; Thus, it appears that theytee-both use the bypass it-as a
migration route (Sacramento Bee 2011).

Passage issues delay migration and increase the risk of adult mortality. Observations at the Fremont
Weir have shown that adult fish are vulnerable to increased legal and illegal harv

nitude, seasonal
s problem, but

sturgeon-by
., Although both smelt

in-Yolo Bypass (gommer et al. 2004a), they are unlikely to
t beyond th floodplain’s perennial channel (e.g., seasonal habitat).

ent. The extent to which steelhead use the Yolo Bypass as a
that affects their migration is unknown, but it is assumed that steelhead

ey may also enter the Yolo Bypass, but te-what-the extent is unknown.

Covered Terrestrial Species

snakes in the Yolo Bypass are part of the Yolo Basin/-Willow Slough subpopulation
addressed in the recovery plan for this species (U.S. Fish and Wildlife Service 1999). This population
centers on the western Yolo Bypass levee with the majority of reported occurrences west of the
bypass, or along the western side of the interior of the bypass. Possible reasons for the lack of giant
garter snakes on the eastern side of the bypass include more frequent and longer duration
inundation events due to lower elevations on the east side, and the potential for predation along the
Toe Drain.

Bay Delta Conservation Plan 3.23 February 2012
Administrative Draft ICF 00610.10

ED_000733_DD_NSF_00047378-00033



O NOY U R W e

RN
- O

P b e
Ul o W N

WS
(@)}

17

18

19
20
21
22
23
24

25 |
26
27 |
28

29

30 |
31
32
33
34
35

36
37
38
39
40

Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and
does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document
during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3

Giant garter snakes forage and find cover in rice fields, wetlands, and adjacent uplands during their
active season (early spring through mid fall} and remain in underground burrows during their
hibernation period (mid fall through early spring). Giant garter snakes that have been observed in
the Yolo Bypass during their active season could petentially-aestivate-in-lie dormant in burrows in
the bypass during the inactive season; however, the existing flood regime probably either precludes
hiberpation-use of in the bypass during their inactive period or displaces aestivating-snakes during
flood events.

There is also modeled habitat for Swainson’s hawk, sandhill crane, and other covel ed terrestrial

3.4.3.3 Implementation

3.43.3.1 Required Actions

Yolo Bypass fisheries enhancement will,
passage improvements and facilities to in . duce and manage additional flows for seasonal
n.for each project, the preparatory actions will include

include coordination wit

This conservation
Restoration; Appen
This informatien su

management plans associated with the Yolo Bypass Wildlife Area and existing
conservation easements on private land.

The YBFEP will, with stakeholder and scientist input, further refine CM2 into one or more
component projects for which project-specific environmental compliance documentation will be
completed. During development of the YBFEP, which will be completed within the first 5 years of
pPlan implementation, the merits of these alternatives will be evaluated. If the actions are expected
to achieve the biological goals of CM2—improve upstream and downstream fish passage, reduce
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Conservation Strategy Chapter 3

straying and stranding of native fish, increase the availability of floodplain rearing and spawning
habitat for covered fish species, and stimulate the foodweb by boosting aquatic productivity—the
actions will be further developed and implemented. If the YBFEP evaluation does not support
implementation of one or more of the actions, the action will not be implemented. Reasons that
implementation may not be supported by the YBFEP include, but are not limited to, that the action
will not be effective, is not needed because of the effectiveness of other actions, or will have
unacceptable effects on flood control.

Specifically, the YBFEP will address the following elements.

Evaluate alternative actions to improve passage and reduce stranding, in¢ but not limited

, and fonitoring metrics.

> Yolo Bypass as well as

for stakeholder invo.
in—or rejected from

[Note to Reviewers: The information below identifies the component projects and studies to be
implacmented In the near-terin, early long-term and late long-term. The component projects and time
frame presented below are still in development. The information will be updated when the final
component projects and time frames for each are determined |

CM2 actions are proposed for implementation in four phases: nearterm-LNTH{

Phase 1: first 5 years of BDCP implementation _{corresponds with near-term [NTT)

-aré-Phase 2: second 5 years of BDCP implementation (corresponds with NT);
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earbrlong-term-LELT}-{Phase 3: 2022 to 2026 {corresponds with early long-term [ELT]); and

late-tong-t L4-{Phase 4: 2027 to 20634 (corresponds with the late long-term [LLT]}-

These conservation actions will be defined and more fully evaluated in the YBFEP.

Mesr-dlerm-LPhases 1 and 2: First 10 years of BDCP Implementation_ (Near-Term)

The following projects will likely be implemented, based on YBFEP evaluation, in the first 10 years

and studies (site 2) QPhase 1). See detail in Sectlon 3.6, Adaptlve Ma kgement and
Program\ {oit ‘7\ v 1\

Fremont Weir
from the Yolo

one ofthe fish ladders will replace, and possibly increase the width of, the existing Fremont

2 The term “Westside Concept” has been used to describe a range of ideas for how to: bring water into the Yolo
Bypass, bring juvenile fish into the bypass, distribute water through the bypass, manage floodplain habitat and
develop opportunities for enhanced water supply in the bypass, and reduce reliance on pumping water from the
Delta north through the Toe Drain. The Westside Concept can be understood as either a stand-alone action or an
auxiliary action similar to those described in other elements of CMZ. This range of ideas will be explored further
in the YBFEP, and actions that support the goals of the YBFEP will be incorporated.
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Weir fish ladder. Figure 3.4-4 shows a concept for substantially improving the existing fish
ladder. At least one multistage, multispecies fishway will be placed adjacent to the main gated
seasonal floodplain inundation channel (in its ultimate location) to provide passage when
velocities or partially opened gates would otherwise be impassable or provide poor fish passage.
Figure 3.4-5 shows a concept for providing multistage, multispecies fish passage. Fish ladder
placement will result in positive drainage from the stilling basin, with very little, if any,
additional work on the stilling basin (site 6)(Phase 1).

Fish screens for small Yolo Bypass diversions. IfYBFEP determines screeni small Yolo Bypass

able gate structure that
9) (Phase 1).

Lower Putah Creek improvements. Realign,
downstream passage of Chinook salmon a

prove upstream and
on will also include floodplain

realignment will be designed so th
juvenile salmon (site 10) (Phase 1).

quality, and spawning ha
wildlife Area and dov{x’f

ra roader season. These actions will improve Yolo Bypass
isbon Weir. Other actions not yet fully defined or developed will

water from western tributary sources. Improvements will support
oin the Yolo Bypass Wildlife Area by reducing reverse flows in the Toe

mental use of flow through Knights Landing Ridge Cut. Evaluate the desirability of using
ental flows through Knights Landing Ridge Cut, introduced via redesign of Colusa Basin
Drain Outfall Gates, increased operation of upstream unscreened pumps, or other means. If
currently unscreened pumps were to be used for more than a pilot period, the pumps would
need to be screened or replaced with fish-friendly pumps. This project incorporates goals of the
Westside Concept (site 13) (Phases 1 and 2).

Flood-neutral fish barriers. Construct and test flood--neutral fish barriers to prevent fish from
straying into Knights Landing Ridge Cut and the Colusa Basin Drain. These barriers will be most
effective when employed in association with attraction flows to a location, such as at Fremont
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Weir, that is fish-passable and leads to the mainstem Sacramento River. This project
incorporates goals of the Westside Concept (site 14) (Phase 2}.

Gated seasonal floodplain inundation channel past Fremont Weir. Modify a section of the
Fremont Weir to be able to introduce managed flows to the Yolo Bypass at times when Fremont
Weir is not overtopping. The Fremont Weir would continue to passively overtop when the
Sacramento River stage exceeds the height of the weir. In the-effects-analysis [Chapter 5, Effects
Analysis}, it is assumed that a section of the Fremont Weir will be lowered to 17.5 feet
(NAVD88). Lower elevations may be considered, if necessary, to satisfy inunddtion targets or
fish passage needs. Because the Fremont Weir is perched on the natural leyee that bounds the

/ern flows in the
for controlled flow

replace the former section of Fremont Weir, and also extend
channel that will be excavated. The new section of operable
into the Yolo Bypass when the Sacramento River stage at the
feet leavmg the remaining portion of Fremont Welr

ire operated to provide
efficient upstream and
‘om the Yolo Bypass into the

o 3 tfis b o
* &

4

downstream passage of sturgeon and salmon
Sacramento Riverrsineet seap-toodpial

of the entire length of Fremont Weir

eniles into Yolo Bypass through the gated
: described above), construct and operate nonphysical or

fa% a¥al ) niloc i YVl b avatainl
= Sty f2=)

is deemed necessary
seasonal floodplain i
physical barriers in th

el. Examples of such barriers might

enadertaken-0r to beneficially reuse excavated earth (site 18)

Yolo Bypass modifications to direct or restrain flow. Through modeling and further concept
development, determine what types of grading;; removal of existing berms, levees, and water
control structures (including inflatable dams);; construction of berms or levees, reworking of
agricultural delivery channels;; and earthwork or construction of structures to reduce Tule
Canal and Toe Drain channel capacities are necessary to improve the distribution (egi.e., wetted
area) and hydrodynamic characteristics (i.e.g residence times, flow ramping, and recession) of
water moving through the Yolo Bypass. The action will include modifications that will allow
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water to inundate in-certain areas of the bypass to maximize biological benefits and reduce
stranding of covered fish species in isolated ponds, minimize effects on terrestrial covered
species, including giant garter snake, and accommodate other existing land uses (e.g., wildlife,
public, and agricultural use areas). Necessary lands will be acquired in fee-title or through
conservation or flood easement (site 19) (Phase 2).

Barbplong-Term-tPhase 3: 2022 to 2026 (Early Long-Term)

buildout will be completed by the end of ELT (estimated in plan year 1(
these component projects will begin.

The following projects will be implemented in the-ELT

Sacramento Weir Improvements. At a minimum, modifigati

reqmre excavation of a channel to
o Weir and from the Sacramento Weir
to the Toe Drain, construction of n on of the weir, and modifications to

the stilling basin (site 20) (Pha

: eration, monitoring, and adaptive management (Section
3.6, Adaptive Management ‘Moni ; PFogram). A matrix of criteria will be developed and

tested prior to Phasex '
monitoring and st

hat shorter or earlier gate operations within the adaptive
nt or better fish benefits, operation of the gated channel at

nge iis more effective biologically, operations would shift
o +h £

.
e = - A=)

management for agriculture, waterfowl, wetlands, and fish. Table 3.4-3 summarizes the operations
patterns of the proposed Fremont Weir gated channel (the “notch”) to manage the timing,
frequency, and duration of inundation of the Yolo Bypass with inflow from the Sacramento River.
The intent is to inundate the floodplain during periods of importance to the covered fish species,
primarily from mid-November through mid-April, with limited operations outside of this period
sufficient to ramp- down inundation in such a way as to avoid and minimize potential stranding of
native fish but control populations of nonnative fish.
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Maintenance of Fremont Weir and Yolo Bypass Improvements

Routine maintenance of the Fremont Weir and Yolo Bypass is also a covered activity. Vegetation
maintenance activities may include mowing, discing, livestock grazing, dozing, spraying and/or
hand-cutting of young willow groves, cottonwoods, arundo, brush, debris, and young selected oak
trees. Trees with a trunk diameter of 4 inches or greater may be pruned up to 6 feet from the
ground. Clearing of areas will be done in stripes to open areas for water flow and to avoid islands
and established growth. On a nonroutine but periodic basis, sediment will be removed from the
Fremont Weir area using graders, bulldozers, excavators, dump trucks, or other machinery. Outside

ult in flooding of approximately 963
ation period. Additionally, the reduction

on. As described in Table 3.4-4, drainage
improvements will be m celerate spring planting and minimize loss of rice lands.

Additionally, as descrlbed
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Conservation Strategy

Table 3.4-3. Potential Operations Pattern for Fremont Weir Gated Channel, also known as a “Notch”

Chapter 3

Before Nov 10

Nov 10-Nov 30

Dec 1-Feb 15

Feb 16~Feb 28

March 1-March 23

Mar 24-April 10

April 11-May 15

May 16 or Later

Operations
Concept

If Fremont Weir
does not overtop
that water year

Estimated notch
operation

No Fremont Weir
operations except
for the minimum
in-bank flow
required to provide

Initiate Fremont Weir
flows up to 6,000 cfs,

only if harvest is
complete or if

western tributaries
are already flooding.

Initiate Fremont Weir flows
up to 6,000 cfs. A change in
shallow water habitat
distribution is anticipated
(i.e., acres availableat O to 1
foot depthand at 1 to 6 foot
depth). As very shallow
areas get deeper, new very
shallow areas are created,
variably offsetting the total
amount available for
dabbling and wading birds.
These changes and tradeoffs
will need to be analyzed and
managed.

Initiate Fremont Weir flows
up to 6,000 cfs. A change in
shallow water habitat
distribution is anticipated
(i.e., acres availableat 0 to 1
foot depth and at 1 to 6 foot
depth). As very shallow areas
get deeper, new very shallow
areas are created, variably
offsetting the total amount
available for dabbling and
wading birds. These changes
and tradeoffs will need to be
analyzed and man

Initiate Fremont Weir flows
up to 6,000 cfs. A change in
shallow water habitat
distribution is anticipated
(i.e., acres availableat O to 1
foot depth and to 6 foot

No Fremont Weir notch operations
except ramping down of flows
initiated earlier to in-bank fish
passage flow levels of 1,000 cfs or
less, by April 10, at a rate that does
not increase fish stranding. When
natural events drop to 6,000 cfs at
the YBY gauge, flows go in-bank
approximately 11 days later. Unless
natural floods are dominating the
system during this time,
time-to-drainage should be much less
than 11 days from the time notch
flows drop to 1,000 cfs. More detail
about flow ramping is desirable. It
will need to be determined in the
YBFEP.

No Fremont Weir
notch operations
except for in-bank fish
passage flows (up to
500 cfs, fif
appropriate).

n of 30 days with small

flooding footprint.

arch 1 -May 15, prescribe an inundation regime to meet or exceed a minimum

No floodplain
inundation flows

No Fremont Weir
operations
except for the
minimum in-bank
flow required to

1 2 i ;
frquxency fora fish passage (up to Otto very few water 6-+£6--25% of water years 114e--19% of water years 8-t6--11% of water years ﬁhroug'f’l Fremonil: Weir | provide fish
portion of the 500 cfs. if years notch” past April 11 |passage (up to
period > rt(:) s;;te] in years Fremont Weir |500 cfs, if

ppropriate). does not overtop appropriate).
When upstream flows
are available, capture
juvenile salmonids in
z?pﬁfizo(g:rﬁt:tzhe ide continuity between
Operations achie‘;e 30-da vents with flows up to After Fremont Weir% overtopping stops, extend small flooding footprint in low-yield areas
Concept duration, \—K/atzr /000 cfs to achieve 30- to with up to 6,000 cfs notch flows to achieve at least 30--day duration, then ramp down to
. P ilabili - he ri 45+-day duration or in-bank fish passage flows [up to 500 cfs, if appropriate].
If Fremont Weir availability in the river longer.
overtops that upstream will
water year determine whether full
6,000 cfs flows ar
passed.
Estimated “notch”
operation ;
frequency* for a 11% of water years ég % of water years 58-+t6--61% of water years 61% of water years 53-t6--56% of water years 19% of water years
portion of the
period
Total % water years with Potential
with-Project for-floodplain habitat 0% 11% 69+6—-89% 67+0-—-75% 7246--81% 61+0--67% 19% 0%
operation, by period
Historical % of water years with
Fremont Weir overflow in these 0% 11% 61% 50% 47% 22% 17% 8%
periods, for reference
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Conservation Strategy

Chapter 3

Before Nov 10

Nov 10-Nov 30

Dec 1-Feb 15

Feb 16-Feb 28

March 1-March 23

Mar 24-April 10

April 11-May 15

May 16 or Later

Footprint Targets: {Conservation

easements or fee title will be required
for all inundation on agricultural land}

Out-of -bank flows
not created by
project (zero or
negligible).

Smaller Inundation-;
First flush “notch”
operations add up to
10,000 acres to
existing inundation.
Operations
piggybacking on
overflow events
prolong 7,000 to
10,000 acres of
inundation.

Larger Inundation—; First
flush “notch” operations add
to existing inundation.
Following natural spill
events (non-project flooding,
including west-side
tributaries or Fremont
Weir), operate the notch to
prolong duration and
provide continuity between
events. Natural spill events
range considerably.
Operations would target
17,000 acres of inundation.
When appropriate flows are
not available for “larger
inundation,”’; operate the
“notch” for “smaller
inundation,”

Larger Inundation-;
Following natural spill events
(non=project flooding,
including west-side
tributaries or Fremont Weir),
operate the notch to prolong
duration and provide
continuity between events.
Natural spill events range
considerably. Operations
would target 17,000 acres of
inundation. Ramp larger
inundation flows down to the
smaller acreage range by
February 28. When
appropriate flows are not
available for “larger
inundation,”’; operate th
“notch” for “smalle
inundation,”

Netel Frequency estimates are based on water years 1968~ through 2003, as represented in CALSIM results BRpreproject and
Department of Water Resources 2010}, High and low ranges were estimated based on avoidance of very short flow events. Nogt

Preliminary investigations suggest that very short Fremont Weir “notch” events are unlikely to be met with substantial sustai

juvenile winter-run salmon into the bypass more often in November, December, and January.

Smaller Prolonged
Inundation- :
Target 7,000

Smaller Prolonged Inundation-;
AereageTarget 6£7,000 to 10,000
acres, with mitigation of impacts on
agriculture.

Smaller Prolonged
Inundation-;
AereageTarget of
7,000 to 10,000
acres, with mitigation
of impacts on
agriculture.

Out-of-bank
flows not created
by project {zero
or negligible),

s summarizing historic overtopping in the Sac River Flood Control System Fact Sheet {California
e 17.5 feet or higher correspond to times when ¥west-side tributaries are also typically contributing flow.
ary flow, particularly early in the water year. This may have limiting implications on operations to send more
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Conservation Strategy

Table 3.4-4. Agricultural, Waterfowl, and Fishery Considerations

Chapter 3

Before Nov 10

Nov 10-Nov 30

Dec 1-Feb 15

Feb 16-Feb 28

Mar 1-April 10

April 11-May 15

May 16 or Later

Juvenile
Salmonids on
Fioodplain

Fishery
Enhancement

Provide seasonal floodplain
habitat for the large
emigration of winter-run
Chinook salmon that occurs
in correlation with the first
sccond pulse flow event of
the year (occurred in 22% of
years {1997-2010] in
November, with November
20 the earliest date.)

Improve availability of
floodplain habitat (e.g., food;
ete) for all salmonids,
particularly winter-run and
spring-run Chinoo

Improve availability of floodplain
habitat (e.g., foodrete) for all
salmonids, particularly fall-run,
spring-run, and winter-run
Chinook salmon. Nexvember

Byriaaee

salmon. ¥ Bershreust
Eebruary iswhen-tThe
majority of winter-run are
detected upstream of the
Fremont Weir from

November through February.

hrough £ 5 rentThe
majority of winter-run are

detected upstream of the Fremon
m November through

Splittail on
Floodplain

Accommodate the migration
pulse of splittail adults that
occurs approximately 1 week
following a flow pulse,

in February and March.

Improve conditions for adults staging to spawn any
improving likelihood that splittail eggs and larvae

Improve availability of floodplain
habitat (e.g., food-ete) for all
salmonids, particularly fall-run
and Butte Creek spring-run
Chinook salmon and steelhead.
Nearly the entire run of Butte

. Creek spring-run emigrate down

Butte Creek past Chico in January

_and February and continue their

igration through the Sutter
n the following three
depending on flow.

Improve availability of
floodplain habitat (e.g. food;
ete:) for all salmonids,
particularly late=fall-run
Chinook salmon and
steelhead.

Provide seasonal floodplain habitat for splittail spawning and rearing

as water conditions allow.

Adult Fish
Passage

Improve passage for covered species, particularly adult sal

monids and sturgeon through notch or a

Agriculture (conservation
easements or fee-title will be
required for all inundation on
agricultural land)

Late harvest must be
complete before notch flows
could occur for fish benefits.

No impacts top agriculture
during this period. Willows
and marsh plants must be

managed to allow for
subsequent planting.

Kk flow:gcdtirs in
assiduring His period,

gauge dropto 6,000 cfs. Create
erms to manage and focus flows
w--yield lands to minimize
acts ton agriculture. [mprove
Bdrainage improvementston
high--yield lands, as needed, to
accelerate planting.

When out-of-bank flow occurs in
the Yolo Bypass during this period
it causes some to high yield
impacts on affected lands.
Drainage occurs approximately 11
days after flows measured at YBY
gauge drop to 6,000 cfs. Create
berms to manage and focus flows
on low-yield lands to minimize
impacts ton agriculture. [mprove
dbrainage #nprovementston high
yield lands, as needed, to
accelerate planting.

May 10 is the final day for
planting without yield impacts.
Final cessation of Yolo Bypass
flows during this period could
be too late to allow successful
land preparation and planting
by June 10, the reported last
possible day to plant (with high
yield impacts).

Cessation of Yolo
Bypass flows by May
15 is too late to
prepare land to plant
by June 10, the last
possible day to plant
(with high yield
impacts),

Waterbird and Wetland
Management

Seasonal wetland
flooding begins early
September, full flood-up
by mid-October. Flood
harvested rice fields as
early as possible after
harvest.

Circulate water in wetlands
and maintain optimal le
for foraging (<30
centimeterss). Continu
flooding of rice fields,
harvest typically’

Maintain wetlands through
February and March. Water levels
in most rice fields typically drawn
down in late February in
anticipation of field preparation.

Begin draw-down of flooded
seasonal wetlands on April 1 to
promote germination of swamp
timothy (a forage crop). Later
draw-down results in undesirable
vegetation. Duck nesting in
uplands begins.

Peak nesting period for resident
ducks (uplands) and shorebirds
(wetlands/rice). Maintain some
permanent wetlands for
brood/chick habitat, Newly
planted rice provides forage
and habitat for breeding
waterbirds.

Maintain some
wetlands for breeding
waterbirds and
broods. Waterbird
nesting increases in
rice fields and brood
use continues until
August. Fallow rice
fields (on Yolo Wildlife
Arcad) flooded for
migrating shorebirds

(uly/August),
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Conservation Strategy Chapter 3

3.44 Conservation Measure 3 Natural Communities
Protection and Restoration

Under CM3 Natural Communities Protection and Restoration, the BB&E-Implementation Office will
provide the mechanism and guidance to establish a system of conservation lands in the Plan Area,
called a reserve system, by acquiring lands for protection and restoration. Such a system is needed
to meet natural community and species habitat protection objectives described in Section 3.3,
Biological Goals and Objectives. The reserve system will be assembled over the BDEP permit term to

O 00N O bW

10

12
13

14
15
16
17
18
19
20

21
22
23
24

25

26
27
28
29
30
31

accomplish the following aims.

Provide habitat connectivity among the BDCP conservation la
conservation lands inside and outside the Plan Area.

This section describes the purpose and need for the re
help to meet BDCP biological goals and objectives, and op

 re at d to the extent of land
sition surveys, and development of
on requirements for each natural

Ayisidan o AMiyinais 3 Aoocri
61 H &

(») i
= &

3.44.1

als and Objectives. Through effectiveness monitoring, research, and
ection 3.6, Adaptive Management and Monitoring Program), the

ill address scientific and management uncertainties and help to ensure that
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Conservation Strategy Chapter 3

Table 3.4-5. Biological Goals and Objectives Addressed by CM3 Natural Communities Protection and
Restoration

Biological Goal or Objective How CM3 Advances a Biological Objective
Goal L1: A reserve system with representative natural and semi-natural landscapes consisting of a mosaic of

natural communities that is adaptable to changing conditions to sustain populations of covered species and
maintain or increase native biodiversity.

Objective L1.1: Protect at least 31,000 acres of existing Natural communities will be protected to achieve
natural communities, focusing on the highest quality minimum protection acreage fdrgets provided-in
natural communities and covered species habitats. {Table 3.3-2). Natural compiunity and species-
specific goals and objectives and CM11 Natural

Objective L1.2: Protect sufficient lands for the
restoration of natural communities as described in
Objective L1.3.

ities Enhancement and

ction criteria provide

: d criteria for securing appropriate
) meet the restoration-related biological

Maﬁagementg_gd.{;Section 3.4.4.3.4, Restoration
Project Planning} describes the process for
developing site-specific restoration projects to
meet this objective. CM11 Natural Communities
Enhancement and Management also describes the
necessary components for site-specific
restoration plans to meet this objective.
Additional restoration actions are described in
the conservation measures related to restoration
fergf each natural community.

natural communities, including at least
tidally influenced natural communities.

f environmental The reserve system will be distributed through a
yation, soils, slope, and majority of the 11 conservation zones, capturing
ersity of protected and a variety of hydrologic, elevation, soil, slope, and
aspect conditions across a diversity of natural
communities. Sites will be selected for protection
based partially on their potential to preserve
natural environmental gradients (Section
3.4.4.3.3, Siting and Design Considerations).
Restored tidal natural communities will include a
gradient ranging from shallow subtidal aquatic,
to mudflat, emergent marsh plain, riparian (in
suitable locations) and transitional uplands
{Reserve Design Criteria by Natural Community
Group, Tidal Natural Communities, below, and
under CM4 Tidal Natural Communities
Restoration). Grasslands and associated vernal
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM3 Advances a Biological Objective

pool and alkali seasonal wetland complexes will
be protected in large, contiguous landscapes
encompassing the range of vegetation,
hydrologic, and soil conditions that characterize
these communities (Reserve Design Criteria by
Natural Community Group, Grasslands and
Associated Vernal Pool and Alkali Seasonal
Wetland Complex, below).

Objective L1.5: Include sufficient noncultivated upland
areas adjacent to restored and protected valley/foothill
riparian to provide upland habitat values and refugia
from flooding.

1an restoration,

When securing lands for rip

provide upland wild!
flooding. Any cultiv
purpose will

Objective L1.6: Increase the size and connectivity of the
reserve system by acquiring lands adjacent to and
between existing protected lands.

or restoration or
ill be given to lands

Objective L1.7: To accommodate projected fu
level rise, w1th1n the 65,000 acres of tidal rest

high-tide refugia for native wildlife, -

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native

species.

ral flooding regimes to
: of desirable natural community
tructural diversity, or implement

Vegetatlon
managemen ions that mimic those natural
disturbances.

nt lands will be included to accommodate
3 feet of sea level rise (this will be included in the
65,000-acre total). Additional lands will be
secured to provide upland wildlife habitat and
flood refugia: any cultivated lands secured will be
converted to grassland and count toward the
2,000-acre grassland restoration target, while
and any existing grasslands protected in this area
will count toward the 8,000-acre grassland
protection target- See-(Reserve Design Criteria by
Natural Community Group, Tidal Natural

Communities_below).

Sufficient lands will be acquired and protected to
accomplish this objective, as described under
Reserve Design Criteria by Natural Community
Group, Seasonally Inundated Floodplain and
Riparian Natural Community, below, and under
CM5 Seasonally Inundated Floodplain Restoration.

Objective L2.2: Allow natural flooding to promote fluvial
processes, such that bare mineral soils are available for
natural colonization of vegetation, and cause fresh
deposits of sediments (i.e,, fine sands and silt).

Sufficient lands will be acquired and protected to
accomplish this objective, as described under
Reserve Design Criteria by Natural Community
Group, Seasonally Inundated Floodplain and
Riparian Natural Community, below, and under
CM5 Seasonally Inundated Floodplain Restoration.

Bay Delta Conservation Plan

Administrative Draft 3-37

February 2012
ICF 00610.10

ED_000733_DD_NSF_00047378-00047



| Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and

| does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document

| during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3
Biological Goal or Objective How CM3 Advances a Biological Objective
Objective L2.3: Allow lateral river channel migration. Sufficient lands will be acquired and protected to

accomplish this objective, as described under
Reserve Design Criteria by Natural Community
Group, Seasonally Inundated Floodplain and

| Riparian Natural Community, below, and under
CM5 Seasonally Inundated Floodplain Restoration.

Objective L2.4: Connect rivers and their floodplains to Sufficient lands will be acquired and protected to
recharge floodplain groundwater from mainstem accomplish this objective, as described under
channels and allow input of large woody debris, leaves, Reserve Design Criteria by Natural Community
and insects to rivers. Group, Seasonally Inunddted Flgedplain and
| Riparian Natural Comh
CM5 Seasonally Iny

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to
sustain native fish and wildlife species in the Plan Area.

Objective L3.1: Protect and improve habitat linkages
that allow terrestrial covered and other native species to
| move between protected habitats within and adjacent to
the Plan Area.

&
v between the Coldani Marsh/White
Slough subpopulation and the Stone Lakes

esign Requirements by Species, Giant

r Snake, below).

Lands in Conservation Zones 1 and 11 will be
protected to increase habitat linkages between
Suisun Marsh, Jepson Prairie, and the Cache
Slough Complex (see-Reserve Design Criteria by
Natural Community Group, Grasslands and
Associated Vernal Pool and Alkali Seasonal
Wetland Complex,_below).

Lands in Conservation Zone 8 will be protected to
maintain habitat linkages with protected lands to
the south and east, within the East Contra Costa
HCP/NCCP RBlan-Agrea (see-Reserve Design
Criteria by Natural Community Group, Grasslands
and Associated Vernal Pool and Alkali Seasonal
Wetland Complex, below).

Goal TPANCI: Tidal perennial aquatic natural community that supports habitats for covered and other native
species and that supports aquatic food web processes.

Objective TPANC1.1: Within the 65,000 acres of tidal Sufficient lands will be acquired and protected to
restoration, restore or create at least 10,000 acres of achieve this objective: See-{Table 3.3-2 and

tidal perennial aquatic in Conservation Zones 1, 2,4, 5, 7, | Reserve Design Criteria by Natural Community

and 11 that support aquatic food production and habitat | Group, Tidal Natural Communities).
for covered and other native species.
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM3 Advances a Biological Objective

Goal TBEWNC1: Large expanses and interconnected patches of tidal brackish emergent wetland natural

community.

Objective TBEWNC1.1: Within the 65,000 acres of tidal
restoration, restore or create at least 4,800 acres of tidal
brackish emergent wetland in Conservation Zone 11.

al TFEWNC1: Large, interconnected patches of tidal freshwater emergent wetland natural community.

Objective TFEWNC1.1: Within the 65,000 acres of tidal
restoration, restore or create at least 13,900 acres of
tidal freshwater emergent wetland in Conservation
Zones 1,2,4,5,6,and/or 7.

native species.

Objective NFEW/NPANC1.1: Create at least 400 acre
nontidal freshwater marsh consisting of a mosaic of
nontidal perennial aquatic (at least 250 acres) and

nontidal freshwater emergent wetland (at least 100
acres) natural communities, with suitable habi
characteristics for giant garter snake and west
turtle. u

Goal NFEW /NPANC1: Nontidal marsh consisting of a mosaic of nontidal freshwater emergent perennial
wetland and nontidal perennial aquatic natural communities, and providing habitat for covered and other

This acreage is a subset of tidal marsh
restoration target acreage. Sufficient lands will be
acquired and protected to achieve this objective.
See Table 3.3-2; and Reserve Design Criteria by
Natural Community Group, Tidal Natural
Communities.

restoration target ac
acquired and prote

s.objective. See Table 3.3-2:and

in Criteria by Natural Community
ntidal Aquatic and Wetland Natural
nities. See also CM10 Nontidal Marsh

acres contiguous with habitat
Marsh/White Slough garter sn
Conservation Zone 2, and at leas
with habitat occupied by th

giant garter snake sub in'Conservation Zone 4.

te or create 5,000 acres of

Goal VFRNC1: Extensive wide bands or large patches of interconnected valley/foothill riparian forests, with
locations informed by both existing and historical distribution,

Nontidal marsh restoration projects will be
located appropriately for achieving this objective.
See Reserve Design Criteria by Natural Community
Group, Nontidal Aquatic and Wetland Natural
Communities. See also CM10 Nontidal Marsh
Restoration.

See Table 3.3-2.

within the ~term implementation period.

Sufficient lands will be acquired and protected to
achieve this objective. See Table 3.3-2; and
Reserve Design Criteria by Natural Community
Group, Seasonally Inundated Floodplain and
Riparian Natural Community; and-Also see CM7
Riparian Natural Community Restoration.

Objective VFRNC1.3: Restore corridors of riparian
vegetation along 20 miles of channel margin in the
Sacramento and San Joaquin River systems to provide
habitat along important migratory routes for
anadromous fish and improve wildlife movement.

Sufficient lands will be protected to achieve this
objective. See Table 3.3-2; and Reserve Design
Criteria by Natural Community Group. Seasonally
Inundated Floodplain and Riparian Natural
Community. See also CM6 Channel Margin
Enhancement.
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM3 Advances a Biological Objective

Goal GNC1: Extensive grasslands comprised of large, interconnected patches ot contiguous expanses,

Objective GNC1.1: Protect a minimum of 8,000 acres of
grassland with at least 2,000 acres protected in
Conservation Zone 1, at least 1,000 acres in Conservation
Zone 8, at least 2,000 acres protected in Conservation
Zone 11, and the remainder distributed among
Conservation Zones 1, 7, 8, and 11.

See Reserve Design Criteria by Natural Community
Group, Grasslands and Associated Vernal Pool and
Alkali Seasonal Wetland Complex.

Objective GNC1.2: Restore 2,000 acres of grasslands to
connect fragmented patches of protected grassland and
to provide upland habitat adjacent to riparian and tidal
natural communities for wildlife foraging and upland
refugia.

tural Community
d Vernal Pool and
.Also see-and
‘Community Restoration.

See Reserve Design Criteria by
Group, Grasslands and As.
Alkali Seasonal Wetland
CMB8 Grassland Nat

Objective GNC1.3: Protect stock ponds and other
aquatic features within protected grasslands to provide
aquatic breeding habitat for native amphibians and
aquatic reptiles.

Objective ASWNC1.1: Protect 150 acres of alkali
seasonal wetland in Conservation Zones 1, 8, and/or,
among a mosaic of protected grasslands and vernal p
complex.

Objective ASWNC2.1: Provide appropriz
flooding characteristics for supportj
alkali seasonal wetland species,

represent a range of environmental conditions.
: rotect 60Q:acres of existing

Goal VPCNC1: Vernal pool complexes comprised of large, interconnected, or contiguious expanses that

land protection,
| be given to sites that

riteria by Natural Community
rnal Pool Complex and Alkali
land Complex.

When selecting sites for alkali seasonal wetland
protection, priority will be given to sites that
include the intact local surrounding watershed to
sustain natural drainage patterns;and sites that
are not threatened by potential artificial flows
(e.g., urban or agricultural runoff) from adjacent
areas.

See Reserve Design Criteria by Natural Community
Group, Grasslands and Associated Vernal Pool and
Alkali Seasonal Wetland Complex.

Objective 2: Restore vernal pool complex in
Conservati nes 1, 8, and/or 11 to achieve no netloss
of vernal pool a¢reage.

Sufficient lands will be acquired and protected to
achieve this objective. See Reserve Design Criteria
by Natural Community Group, Grasslands and
Associated Vernal Pool and Alkali Seasonal
Wetland Complex, Also see-and CM9 Vernal Pool
Complex Restoration.

Objective VPCNC1.3: Increase the size and connectivity
of protected vernal pool complex within the Plan Area
and increase connectivity with protected vernal pool
complex adjacent to the Plan Area.

See Reserve Design Criteria by Natural Community
Group, Grasslands and Associated Vernal Pool and
Alkali Seasonal Wetland Complex.
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM3 Advances a Biological Objective

Objective VPCNC1.4: Protect the range of inundation
characteristics that are currently represented by vernal
pools throughout the Plan Area.

See Reserve Design Criteria by Natural Community
Group, Grasslands and Associated Vernal Pool and
Alkali Seasonal Wetland Complex.

Goal MWNC1: Managed wetland that is managed and enhanced to provide suitable habitat conditions for
covered species.

Objective MWNC1.1: Protect and enhance at least 1,500
acres of managed wetland in the Grizzly Island Marsh
Complex consistent with the salt marsh harvest mouse
recovery plan.

Managed wetlands will be protected in the
appropriate quantity and location to achieve this
objective: See-alse-(CM11 Ngtural Communities
Enhancement and Manag

Objective MWNC1.2: Create at least 320 acres of
managed wetlands consisting of greater sandhill crane
roosting habitat in minimum patch sizes of 40 acres
within the greater sandhill crane Winter Use Area in
Conservation Zones 3, 4, 5, or 6, with consideration of sea
level rise.

G
native wildlife species.

Objective CLNC1.1: Protect at least 20,000 acres of
cultivated lands that provide suitable habitat for cover
and other native wildlife species.

Suitable lands for ma ed wetland creation will

Objective CLNC1.2: Annually maintain 4,600 acres of"
rice lands or similarly functioning habitat for giant garte
snake in Conservation Zone 2.

Objective CLNC1.3: Target cultivated 1
to provide connectivity between other |

Reserve Design Criteria by Natural Community
Group, Cultivated Lands.

Objective CLNC1.4: Maintain and p
patches of important wildlife hahi

acres of protected
1 community, protect at

arian Natural Community
is occupied by the species or contiguous

See Reserve Design Criteria by Natural Community
Group, Cultivated Lands.

See Reserve Design Requirements by Species,
Riparian Brush Rabbit.

Objective RBR1.2: Of the 5,000 acres of riparian
restoration, restore/create and maintain at least 300
acres of early- to mid-successional riparian habitat that
meets the ecological requirements of the riparian brush
rabbit and that is within or adjacent to or that facilitates
connectivity with existing occupied or potentially
occupied habitat.

See Reserve Design Requirements by Species,
Riparian Brush Rabbit.
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM3 Advances a Biological Objective

Goal RW1: A reserve system that includes suitable habitat available for the future prowth and expansion of

riparian woodrat populations.

Objective RW1.1: Of the 5,000 acres of riparian
restoration, restore/create and maintain at least 300
acres riparian habitat that meets the ecological
requirements of the riparian woodrat (e.g., dense willow
understory and oak overstory) and that is adjacent to or
facilitates connectivity with existing occupied or
potentially occupied habitat.

Objective GSHC1.1: Within the at least 20,000 acres of
conserved cultivated lands, protect 5,800-7,100 acres of
high [0.75 HSU] to very high [1.0 HSU] value habitat for
the greater sandhill crane, with at least 30% maintained
in very high [1.0] value types in any given year, as

defined by this Plan. This protected area will be within

the Winter Use Area, will consider sea level rise, and will
be within 2 miles of known roosting sites in Conservation
Zones 3, 4, and/or 5. Patch size of cultivated lands will be
atleast 160 acres.

Goal GSHC1: Protection and expansion of greater sandhill crane winter range.

See Reserve Design Requirements by Species,
Riparian Woodrat.

See Reserve Design
Greater Sandhill Cr

Species,

Objective GSHC1.2: To create additional high value®
greater sandhill crane winter foraging habitat, 10% of
the habitat protected under Objective GSHC1,1 will

involve acquiring low value habitat and conv
high or very high value habitat.

sign Requirements by Species,
Sandhill Crane.

Objective GSHC1.3: If greater sandhill ¢
removed from within 2 miles of a roo:
protected acres under Objective

See Reserve Design Requirements by Species,
Greater Sandhill Crane.

), create at least
2miles of Winter Use
1 Wildlife Refuge, and

Suitable lands for managed wetland creation will
be protected in the appropriate quantity and
location to achieve this objectives, and managed
wetland will be created as described in
[PLACEHOLDER]

ddition to the acreage prescribed under
Objective MWNC1.1) in the Winter Use Area in
Conservation Zones 3, 4, 5, or 6. Create the roost within 2
miles of the affected roost and adjacent to other

protected crane foraging habitat.

Suitable lands for managed wetland creation will
be protected in the appropriate quantity and
location to achieve this objectives, and managed
wetland will be created as described in
[PLACEHOLDER]
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Conservation Strategy Chapter 3

Biological Goal or Objective How CM3 Advances a Biological Objective

Goal SH1: Contribute to the sustainability of the Swainson s hawk population by protecting cultivated lands
suitable for Swainson's hawk foraging.

Objective SH1.1: Within the at least 20,000 acres of Cultivated lands will be protected in the
conserved cultivated lands, protect 19,800 to 33,700 appropriate quantity and location, and with the
acres as a matrix of moderate quality [0.5 HSU] appropriate composition, to achieve this
Swainson’s hawk foraging habitat, at least 30% of which | objective, as described in [PLACEHOLDER]

will be managed as very high [1.0 HSU] quality habitat.

Goal TRBL1: Improved nesting, nesting-adjacent foraging, and wintering habitat for tricolored blackbirds in
the Plan Area.

Objective TRBL1.1: Protect 50 acres of occupied or Sufficient lands will b
recently occupied {within the last 15 years) tricolored achieve this objecti
blackbird nesting habitat located within 5 miles of high
quality foraging habitat in Conservation Zones 1, 2, 8, or
11.

Objective TRBL1.3: Of the cultivated lands protected as
covered species habitat, protect 11,400 to 19,000 acres
of moderate or higher quality cultivated lands as
nonbreeding foraging habitat, 50% of which is of high or
very high value.

Objective TRBL1.4: Of the cultivated lands protecte
covered species habitat, protect 5,100 to 7,600 acres
high to very high quality breeding-foraging habitat
within 5 miles of occupied or recently occupi
the last 15 years) tricolored blackbird nesting
Conservation Zones 1,2, 3,4,7,80r 11

cquired and protected to

Goal WBO1: Contribute to the sustainability ’of the burrowing owl population by protecting cultivated lands
suitable for burrowing owl foraging,

Objective WBO1.1: Of the cu
under Objective CLNC1.1, prote
Conservation Zones 1
| value burrowing owl h
high value grassland habil
habitat.

Cultivated lands will be protected in the
appropriate quantity and location, and with the
appropriate western burrowing owl
characteristics, as described in [PLACEHOLDER],
to achieve this objective.

See Reserve Design Requirements by Speaes Giant
tored nontidal marsh to Garter Snake.
gia and overwintering

ect giant garter snakes on See Reserve Design Requirements by Species, Giant
preserve lan om incidental injury or mortality by Garter Snake.
establishing 200-foot buffers between protected giant
garter snake habitat and roads, and establishing giant
garter snake preserves at least 2,500 feet from urban
areas or areas zoned for urban development.
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM3 Advances a Biological Objective

Goal GGS2: Expanded range and protected corridors facilitating giant garter snake movement and population

connectivity.

Objective GGS2.1: Of the at least 20,000 acres of
cultivated lands to be protected, prioritize protection of
lands that establish connectivity between the giant garter
snake Coldani Marsh/White Slough and Yolo
Basin/Willow Slough subpopulations and the Stones
Lakes National Wildlife Refuge.

See Reserve Design Requirements by Species, Giant
Garter Snake,

Objective GGS2.2: Of the 13,900 acres of tidal
freshwater emergent wetland restoration, restore at
least 1,500 acres in Conservation Zone 4 to facilitate
connectivity, dispersal, and movement of giant garter
snakes and contribute to a north-south corridor that
includes protected cultivated lands and restored tidal
and nontidal wetlands between Coldani Marsh/White
Slough and the Stones Lakes National Wildlife Refuge.

Objective VPC1.1: Protect at least one currently
unprotected occurrence of conservancy fairy shrimp.

habitat consistent with the USFWS (19
elderberry longhorn beetle conservati

Goal VPC1: Protected occurrences of the rarest covered vernal pool crustacean species.

Goal VELB1: Promote dispersal and expansion of the valley elderberry longhorn beetle where there are
known source populations within the American River and Sacramento River systems

See Reserve Design Requin ts by Species, Giant

Garter Snake,

cted vernal pool complex
| , he conservancy fairy shrimp
Ireng

e Reserve Design Requirements by Species,
ey Elderberry Longhorn Beetle.

Objective VELB1.2: Site valle
beetle habitat restoration withi
adjacent to or in the vicipity of s
occupied by valley elderbe

0

Objective DBC1.1: Establish two occurrences of delta
button celery within the restored floodplain habitat on
the mainstem ofthe San Joaquin River in Conservation
Zone 7 between Mossdale and Vernalis.

Objective CGB1.1: Protect at least three unprotected
occurrences of the Carquinez goldenbush in
Conservation Zones 1 and/or 11.

Goal DBC1: Expand the dlétribution and increase the abundance of delta button celery populations.

Goal CGB1: A reserve system that includes Carquinez poldenbush occurrences and sustains suitable habitat
for this species,

See Reserve Design Requirements by Species,
Valley Elderberry Longhorn Beetle.

See Reserve Design Criteria by Natural Community
Group, Grasslands and Associated Vernal Pool and
Alkali Seasonal Wetland Complex and Reserve
Design Requirements by Species, Plants.

See Reserve Design Criteria by Natural Community
Group, Grasslands and Associated Vernal Pool and
Alkali Seasonal Wetland Complex and Reserve
Design Requirements by Species, Plants.

See Reserve Design Requirements by Species,
Plants.
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Conservation Strategy Chapter 3

3.4.4.2 Problem Statement

For descriptions of the ecological values and current condition of natural communities in the Plan
Area, see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3,
Biological Goals and Objectives also describes the need for natural communities protection and
restoration as a component of the conservation strategies natural communities and associated
covered species, based on the existing conditions and ecological values of these resources.

The discussion below describes conditions that will be improved through implementation of CM3.

Natural communities in the Plan Area have been lost, fragmented, and degra imarily as a result

implement CM3, and to build off of and link existing protected are:
Area. The following discussion describes existing conditions and n

3.4.4.2.1 Conservation Zone 1

Conservation Zone 1 is located north of Suisu
opportunities for protecting and restoring grassk

wetland complex, for tidal marsh resto :
Approximately 8% of the conservation zoi
providing opportunities to link thé i

ciated vernal pool and alkali seasonal
and for cultivated lands protection.

Lindsey Slough.

Conservation Zone 1 incl gest contiguous expanses of grasslands and associated

sslands and associated vernal pool complex in this zone

provide, foraging habitat for the tricolored blackbird, western
wk, and white-tailed kite; upland habitat for the giant garter snake

ultivated lands conservation target acreages established for the Plan Area. Cultivated
lands in this zone provide foraging habitat for tricolored blackbird, Swainson’s hawk, and other
cultivated lands-associated species.

Conservation Zone 1 includes tidal, grassland, and vernal pool restoration opportunities. It includes
a portion of the Cache Slough Restoration Opportunity Area (ROA), which is suitable for tidal habitat
restoration as described in CM4 Tidal Natural Communities Restoration. This zone also contains
lands suitable for grassland restoration to increase connectivity among currently fragmented
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Conservation Strategy Chapter 3

patches of grassland and seasonal wetlands (both within Conservation Zone 1 and with adjacent
lands to the southwest that, in turn, connect with Conservation Zone 11} and to provide high-value
transitional upland habitat adjacent to restored tidal marsh plain habitats. Additionally,
Conservation Zone 1 contains lands that were historically vernal pool complexes and have since
been highly degraded, but which are suitable for vernal pool restoration.

3.4.4.2.2 Conservation Zone 2

Conservation Zone 2 consists of the Yolo Bypass and associated lands to the south and west, and
overlaps with the Yolo County Habitat Conservation Plan {(HCP)/Natural Com; y Conservation

Cache Slough ROA, which is suitable for tidal habitat restoration a
Communities Restoration.

Approximately 58% (39,700 of 68,904 acres) of Conser
and-there-remain-aAmple opportunities exist to protect
communities in large blocks connected to existing:pi«

sts of protected lands.;
d associated natural

and 4, respectively. Yolo

IB b i
ok

Game-LDFGy} are present in the central and northern
Island, owned by the Trust for Public Lai , and othe

Engineers-LUSACE} and the U.S. Bu

supports sufficient cultiv.
lands conservation target
foraging habitat fi
lands-associated
Plan Area (the Y

e a substantial proportion of the overall cultivated
established for the Plan Area. These cultivated lands support
ird, Swainson’s hawk, giant garter snake, and other cultivated
¢ludes one of two giant garter snake subpopulations in the
illow Slough subpopulation).

1 d lands and natural and artificial channels with narrow strips of associated
getation. This conservation zone provides opportunities to protect foraging habitat for
hawk and greater sandhill crane. Protection of cultivated lands and associated irrigation
channels ‘may also provide opportunities to establish giant garter snake habitat connectivity
between the Yolo BasinBypass/Willow Slough subpopulation in Conservation Zone 2 and the
Coldani Marsh/White Slough subpopulation in Conservation Zone 4. Only 0.6% (460 of 83,246
acres) of this conservation zone consists of existing protected lands, providing few opportunities for
building the reserve system off of existing protected land in this zone.
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Conservation Strategy Chapter 3

3.4.4.2.4 Conservation Zone 4

Conservation Zone 4 is located along the eastern edge of the Plan Area, and overlaps with the San
Joaquin County Multiple Species HCP area. This conservation zone provides opportunities to restore
tidal and associated riparian habitats and nontidal wetlands, and to protect cultivated lands. It
includes tidal habitat restoration opportunities in the Cosumnes/Mokelumne ROA, at the confluence
of the Cosumnes and Mokelumne Rivers.

Approximately 41% (20,013 0f 48,832 acres) of Conservation Zone 4 consists of existing protected

by The Nature Conservancy, including Bean Ranch, Crump Ranch, Fitz
Cowell Ranch. Lands publicly owned by BLM, the City of Sacrame to, an

~G) White Slough
! southern half of

I'lands that provide habitat for tricolored

crane, and giant garter snake. It includes lands suitable

, ‘ROA, providing habitat for Mason’s lilaeopsis, Suisun
orsthe creation of sandhill crane roosting sites.

Conservation Zone 6

n Zone 6 encompasses deeply subsided islands of the Delta that are predominately
under cultivation and generally support only small, fragmented patches of nonagricultural habitat.
The zone provides opportunities for tidal habitat restoration in the West Delta ROA providing
habitat for Mason’s lilaeopsis, Suisun Marsh aster, and Bdelta mudwort. Cultivated lands in
Conservation Zone 6 provide Swainson’s hawk foraging habitat and greater sandhill crane foraging
and roosting habitats, and thereby provides opportunities for cultivated lands protection to help
conserve these species.
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Conservation Strategy Chapter 3

Approximately 11% (11,940 0f 110,771 acres) of Conservation Zone 6 consists of existing protected
lands. These include the Franks Tract State Resource Area owned by California Department of Parks
and Recreation, Dutch Slough owned by DWR, and numerous relatively small areas consisting of
delta islands owned by DFG and DWR.

3.4.4.2.7 Conservation Zone 7

Conservation Zone 7 is located at the southern end of the Plan Area and includes the San Joaquin

beetle. Cultlvated lands in thlS zone prov1de hablta’c for Swamson
associated covered species.

Only approximately 2% (2,685 of 116,734 acres) of &hes
protected lands, providing limited opportunities for buil
protected lands in this zone. However, there-are-gppo

,western spadefoot toad, California red -legged frog, Cahfornia
' ool fairy shrimp and tadpole shrimp species, alkah milk-vetch,

fcommumtles prov1de habitat for Mason’s hlaeopms and Bdelta
one 8 provides opportunities for protecting these natural communities and

3.4.4.2.9 Conservation Zone 9

Conservation Zone 9 is comprised primarily of urban lands (e.g., Brentwood and Discovery Bay are
located in this zone); nonurban areas are predominately cultivated lands. Nonagricultural habitats
occur in small patches that are disconnected from other natural habitats. Cultivated lands in this
conservation zone provide foraging habitat for Swainson’s hawk. This conservation zone provides
opportunities for protecting cultivated lands.
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Conservation Strategy Chapter 3

Approximately 5% (1,631 of 30,426 acres) of Conservation Zone 9 consists of existing protected
lands. These include lands owned by East Bay Regional Park District and several relatively small
areas owned by the city and county.

3.4.4.2.10 Conservation Zone 10

Conservation Zone 10 encompasses the &city of Antioch and consists is-eemprised-almost entirely of
urban lands. There are few or no protection or restoration opportunities in this zone. This zone has

limited existing protected lands (511 of 6,356 acres, or 8% of the conservation z , including
lands owned by East Bay Regional Park District and several relatively small a
&eity and &county. Antioch Dunes National Wildlife Refuge is in this zone.

3.4.4.2.11 Conservation Zone 11

Conservation Zone 11 is located in the Suisun Marsh area, and p
natural communities and managed wetlands surrounded by an upl
associated vernal pools and alkali seasonal wetlands. The grasslan

urrowing owl, Swainson’s
er, covered vernal pool

lored blackbird, Suisun song sparrow,
il, western p nd tu le, Suisun thistle, soft bird’s-beak,
in’s lilaeopsis. Conservation Zone 11 provides

-natural communities and to conserve the associated

California black rail, California clapper
Delta tule pea, Suisun Marsh asteryand Ma

ored and managed by the Implementation Office but owned by others (e.g., public lands on
which BDCP restoration actions will occur). The reserve system is not defined by land ownership,
but rather by the implementation of conservation measures on that land. See Section 7.3.1,
Implementation of the Habitat Protection and Restoration Conservation Measures, for more details on
the establishment of the reserve system.

The land acquisition commitments for natural communities are presented in “Protected-by
SR of-Table 3.3-2_in the “Protected by BDCP” column. Acquisition of these lands will also
fulfill the acreage requirements for each of the covered species. These commitments represent the
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Conservation Strategy Chapter 3

minimum extent of land that will be acquired to meet preservation requirements; the actual extent
that will be acquired will likely be greater because acquired parcels will include excess amounts of
target and nontarget natural communities.

3.4.4.3.2 Land Acquisition

Lands will be acquired through a variety of mechanisms, that will include but will not be limited to
the following.

Purchase in fee title.

Permanent conservation easements.

serve system will comprise
the Implementation Office or an
Authorized Entity), lands protected throug} rvation easements, and cultivated

lands covered by limited term cot

ation and enhancement actions will primarily be
or those that are acquired in fee title because

ince of existing habitat functions may be acquired through
‘permitted land uses and practices in sufficient detail to

Siting and Design Considerations

Siting Criteria

The BB&R-Implementation Office will apply, and revise when necessary, the following criteria for
evaluating and prioritizing acquisition of lands for achieving habitat protection and restoration
targets. Two sets of criteria are presented, each for different groups of natural communities. These
criteria apply to all of the natural communities within each group. Additional site selection and
reserve design criteria unique to each natural community, conservation zone, and in some cases
covered species, are also presented below.
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Conservation Strategy Chapter 3

Criteria for evaluating the suitability of lands supporting grasslands and associated vernal pool and
alkali seasonal wetland complex are as follows.

Effectiveness in contributing towards achieving multiple biological goals and objectives.
Level of benefits the acquisition will provide for covered species.
Presence and abundance of covered species.

Presence of uncommon site-specific attributes (e.g., soil types) required by covered species with
narrow range of habitat requirements. '

Likely effects of adjacent land uses on the ability to maintain or improve: esired ecological

functions into the future.

Habitat patch size relative to the habitat patch size of the covered sp
from the habitat.

Opportunities for effectively implementing management acti

Likely effects of climate change on fur
those effects.

Role in maintaining and co
for covered and othe

Level of contribution
native species,;includi

achieving biological objectives for approved and planned HCPs and
1t to the Plan Area.

Expected level of management necessary to maintain desired ecological functions into the
future.

Compatibility with adjacent land uses.

Likely effects of climate change on future ecological functions, and expected resiliency of site to
those effects.
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Conservation Strategy Chapter 3

The Implementation Office is committed to securing a sufficient acreage of land to achieve the
seasonally inundated floodplain, channel margin habitat, and riparian habitat conservation targets
described in CM5 Seasonally Inundated Floodplain Restoration, CM6 Channel Margin Enhancement,
and CM7 Riparian Natural Community Restoration. However, these commitments cannot be tied to
specific conservation zones, but rather to the geographies identified in the conservation measures
ands;, therefore, are not described in the conservation zone acquisition requirements.

Reserve Design Criteria by Natural Community Group

Tidal Natural Communities

s, which will include a
guatic, to mudflat,

Lands will be secured to restore at least 65,000 acres o
restored gradient of natural communities ranging from s

will include sufficient land to accommodate fu
expected to result from sea level rise.

Sufficient lands will be secured and prot
requirements.

adjacent to tidal habitat restoration sites sufficient to
accommodate ise (this acreage to be included within the 65,000-acre tidal

habitat’

hcluding salt marsh harvest mouse, Suisun shrew, Suisun song
nd clapper rail (this acreage to be included within the upland natural

Grasslands dnd Associated Vernal Pool and Alkali Seasonal Wetland Complex

This community group is comprised of the grassland, alkali seasonal wetland complex, and vernal
pool complex natural communities. These natural communities will be secured by the
Implementation Office to achieve the following requirements.

Protect at least 8,000 acres of existing grasslands.
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Conservation Strategy Chapter 3

Protect at least 600 acres of existing vernal pool complex, primarily in core vernal pool recovery
areas identified in the Vernal Pool Recovery Plan (U.S. Fish and Wildlife Service 2005). Prior to
meeting the 600-acre target, a maximum of 300 acres of the vernal pool complex protection smas
also may count toward the 8,000-acre target acreage for grassland protection. After the 600-
acre vernal pool complex target has been met, any additional protected vernal pool complex
acreage can be applied to the grassland target.

Protect at least 150 acres of existing alkali seasonal wetland complex.

Restore at least 2,000 acres of grasslands as described in CM8 Grassland Natural Community

Restoration.

Restore vernal pool complex to achieve no net loss resulting from ¢
described in CM9 Vernal Pool Complex Restoration.

Protect the range of inundation characteristics that are currently repre
throughout the Plan Area. :

by vernal pools

Of the 8,750 acres of protected alkali seasonal wetland;e
grassland natural community, include at least 150 a res t
habitat, and at least 100 acres that support Bdelta but
Design Requirements by Species.

in Conservation Zones 1, 8, and 11,
ation Zones 2, 4, and 7. Conservation

under the BDCP, in t
Service 2005).

1d soil conditions that characterize these communities in Conservation Zone 1.

\and protect lands, including existing natural communities and restoration lands, to
maintain habitat connectivity with protected grassland and vernal pool landscapes immediately
adjacent to the Plan Area (e.g., Jepson Prairie Preserve} and with transitional uplands associated
with tidal habitats restored in the Cache Slough Complex ROA.

There are no specific protection requirements for grasslands and associated vernal pools or alkali
seasonal wetlands established for Conservation Zones 2, 4, or 7. However, protection may occur if
there are high-value grassland or seasonal wetland habitats that connect to existing protected
grassland landscapes (e.g., Yolo Bypass Wildlife Area in Conservation Zone 2}, or existing grasslands
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Conservation Strategy Chapter 3

adjacent to restored seasonally inundated floodplain in Conservation Zone 7. Grassland restoration
may also occur in these areas. In addition, small and fragmented patches of grassland associated
with maintained cultivated lands (e.g., vegetated levee slopes) may be protected to serve as upland
habitat for giant garter snake and western pond turtle, and as foraging habitat for Swainson’s hawk
and white-tailed kite.

Protection in Conservation Zone 8 will meet the following zone-specific parameters.

Secure and protect at least 1,000 acres of existing grassland.

Secure and protect a portion of the 600 acres of existing vernal pool com
under the BDCP in the Altamont Hills vernal pool core recovery area.

be protected

Secure and protect a portion of the 150 acres of existing alkali seast
under the BDCP.

Protectlands in large contiguous landscapes of grasslands ang
seasonal wetland complex natural communities that encompa
hydrologic, and soil conditions characterizing these cp:

nm:and immediately adjacent to
2en protected or may be protected in

sting vernal pool complex to be protected
covery area.

existing alkali seasonal wetland to be protected

of existing grassland.

1ge of Suisun Marsh to maintain connectivity with much larger

perennial emergent wetland and nontidal aquatic natural communities. Marsh will be restored
within or éﬁjacent to habitats occupied by the Yolo Basin/Willow Slough (Conservation Zone 2) and
Coldani Marsh/White Slough (Conservation Zone 4) giant garter snake subpopulations and within
larger patches of protected upland and cultivated lands for giant garter snake.

Protection for nontidal aquatic and wetland natural communities restoration in Conservation Zone 2
will meet the following zone-specific parameter.
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Conservation Strategy Chapter 3

Secure lands to restore up to 200 acres of nontidal marsh that functions as aquatic habitat for
the giant garter snake, in locations to benefit the Yolo Basin/Willow Slough giant garter snake
subpopulation.

Protection for nontidal aquatic and wetland natural communities restoration in Conservation Zone 4
will meet the following zone-specific parameter.

Secure lands to restore up to 200 acres of nontidal marsh that functions as aquatic habitat for
the giant garter snake, in locations to benefit the Coldani Marsh/White Slough giant garter snake
subpopulation.

The specific amount of marsh that will be restored will be determined based on rés of site-
specific habitat assessments of the Yolo Basin/Willow Slough and Coldan
subpopulations to determine the extent of marsh restoration needed in

conservation benefits for the species.

Additional criteria for siting nontidal aquatic and wetland natural com
Reserve Design Requirements by Species, Giant Garter SnakesN _ntidé :

n natural community. Most of the
thin an area of at least 10,000 acres to

5,000-acre riparian restoration target will be accom
be secured for seasonally inundated flood

| protect sufficient lands for seasonally inundated
floodplain and riparian ngf y.restoration to meet siting and design requirements
specified in CM5 Seasona

and CM7 Riparian Natural

Additionally, the BD
riparian natiral:

tation Office will secure and protect at least 750 acres of existing
mservation Zone 7. At least 200 acres of this will consist of

ty to active Swainson’s hawk nesting territories.
Proximity to greater sandhill crane roost sites.

Potential to support crops that provide high-value Swainson’s hawk and/or greater sandhill
crane foraging habitat.

Proximity to habitat occupied by the Coldani Marsh/White Slough and Yolo
BasinBypass/Willow Slough giant garter snake populations.
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Conservation Strategy Chapter 3

Opportunities to incorporate riparian corridors into cultivated land preserves.

Opportunities to protect patches of other high-value habitats, such as oak groves, wetlands, tree
and hedgerows, that are interspersed among agricultural fields.

The BDCP Implementation Office will protect cultivated lands as follows.

Maintain 4,600 acres of rice lands or similarly functioning agriculture to provide habitat for
giant garter snake, western pond turtle, tricolored blackbird, white-tailed kite, waterfowl and
migrant shorebirds in Conservation Zone 2. .

Maintain 19,800 to 33,700 acres of nonrice cultivated lands as foraging ha for Swainson’s

hawk.

‘conserved cultivated
¥s and roadsides,

[Note to Reviewers: These species-specific requirements are Ifkely to change as a result of the
Terrestrial Technical Team coordination process.]

e BDCP covered species will be met through the

ia described above, the following additional species-
, Eﬁssary to ensure that conservation needs and
species. These criteria were designed to provide as much
rvation needs of the species.

Giant Garter Sna

Habitat

nservation Zone 4) subpopulations of giant garter snake. The restoration
ed based on results of site-specific habitat assessments of the Yolo

larger patches of protected giant garter snake upland and cultivated lands. The BDCP
Implementation Office will consult with species experts and use guidance provided in the giant
garter snake recovery plan (U.S. Fish and Wildlife Service 1999b) to determine specific locations and
patch sizes, and develop specific restoration design criteria and implementation guidance

(e.g., vegetation associations, edge habitat, bank slopes, wetland to upland ratio).

Cultivated lands will be protected within or adjacent to habitat occupied by the Coldani
Marsh/White Slough subpopulation of giant garter snake to establish a 1,000-acre preserve for this
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Conservation Strategy Chapter 3

subpopulation, and additional cultivated lands will be protected within or adjacent to habitat
occupied by the Yolo BasinBypass/Willow Slough subpopulation to establish a 1,000-acre preserve
for this subpopulation. The Implementation Office will consult with giant garter snake species
experts to determine appropriate cultivated land protection in proximity to the existing
subpopulations, proximity and connectivity with existing and restored nontidal perennial
freshwater emergent wetland, and opportunities for population protection and expansion. The
specific parcels of cultivated land conserved may vary among years to the extent that they are
secured through limited-term conservation easements.

Habitat protection and restoration to provide connectivity. Habitat conne y, particularly
hydrologic connectivity that supports giant garter snake movement and di
protection of giant garter snake populations. Cultivated lands will be preof
will be restored along a north-south corridor in Conservation Zone 4 to enhanc
facilitate giant garter snake movement from the Coldani Marsh/White Slougl

to the Cosumnes River Preserve and to Stone Lakes National Wildl

acilitate

Freshwater tidal habitat restoration; will include areas i 104
ied suitable habitat in the

connectivity, dispersal, and movement of giant garter
Delta.

d cereals such as corn, wheat, barley, rye, oats, milo, and rice. The BDCP

ill secure and maintain cultivated lands to ensure that at any given time,

] g range of 6 kilometers from a roost site, at least 80% of conserved land will be
them'g' eater sandhill crane, allowing for the management of the land (i.e., through crop

ange and flooding) as needed to ensure the continued value of the land in years to come.

Additional siting and design requirements for greater sandhill crane habitat creation are provided in
CM11 Natural Communities Enhancement and Management.

[Note to reviewer - additional detail will be provided in next draft to describe the quantity, quality, and
location of cultivated lands to be protected for this species.]
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Conservation Strategy Chapter 3
Swainson’s Hawk

The BDCP Implementation Office will projtect 19,800 to 33,700 acres of cultivated lands as foraging
habitat for Swainson’s hawk, distributed within Conservation Zones 1, 2, 3, 4, and 7. Protection of
these lands will meet the following criteria.

Located within 8 miles of Swainson’s hawk foraging flight distance from riparian nesting
habitats.

Can support crops that provide suitable Swainson’s hawk foraging habitat (su¢h crops include

vineyards are unsuitable for Swainson’s hawk foraging).

[Note to reviewer - additional detail will be provided in next draft to desct;
location of cultivated lands to be protected for this species.]

Riparian Brush Rabbit

riparian areas, contiguous with habitat w
within the last 5% years.

restore 300 acres of early-to-mid-succ
requirements of the riparian 1rabbil

Valley Elderberry Longhorn Beetle

The BDCP Implementation Office will secure and protect lands to meet the following reserve design
requirements for valley elderberry longhorn beetle.

Secure and protect sufficient lands within drainages immediately adjacent to or in the vicinity of
known populations of the beetle; to mitigate for impacts resulting from BDCP activities
consistent with the USFWS:S-Eish-and-\Wildlife-Service (1999a) valley elderberry longhorn
beetle mitigation guidelines.
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Conservation Strategy Chapter 3
Plants

The BDCP Implementation Office will secure and protect lands to meet the following reserve design
requirements for covered plant species.

Of the 8,750 acres of protected alkali seasonal wetland complex, vernal pool complex, and
grassland natural community, protect 150 acres that support heartscale and brittlescale
modeled habitat.

Protect at least one unprotected occurrences of brittlescale in Conservation Zgnes 1, 8, or 11.

Protect at least 2 currently unprotected occurrences of alkali milk-vetch in
Jepson Prairie Core Recovery Areas (Conservation Zones 1,8 or 11).

Altamont Hills or

Protect and/or establish at least 2 currently unprotected occurren
in Conservation Zones 1,8, or 11.

Protect and/or establish at least 2 unprotected occurrences
Conservation Zones 1, 8, or 11.

Protect at least one unprotected occurrences of Cai
and/or 11.

Preacquisition Surveys and Assessments

The BDCP Implementation Office will develop andi
considered for acquisition. Preacquisiti

present or potentially pre
Minimization Measures wo

he following elements.

ydrology, topography, soils/substrate, and vegetation for the existing
and the anticipated condition of the restored site.

An implementation plan and schedule that describes site preparation, plantings and seeding,
and irrigation, as applicable.

Applicable avoidance and minimization measures as described in Appendix 3.C, €M22-Avoidance
and Minimization Measures.

A description of maintenance activities and a maintenance schedule to be implemented until
success criteria are met.
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Conservation Strategy Chapter 3

A description of contingency measures to be implemented if success criteria are not met within
the established monitoring timeframe.

These contingency measures will differ from adaptive management described in Section 3.6,
Adaptive Management and Monitoring Program. These measures will be site-specific and will be
targeted specifically toward meeting the success criteria indicated in the site-specific restoration
plan.

3.4.4.34 Restoration Project Planning

Restoration project planning will include a conceptual planning phase and a project:specific phase.

During the conceptual planning phase, conceptual designs will be develo

coordination to examine and evaluate restoration opportunities.
result in the identification of site-specific restoration projects.

site acquisition, the preparation of a site-specific resto
above), and relevant project review and permitting, The res
management to achieve restoration success crite

isc ntly in the conceptual planning phase, as described
above, for land acquisition al community restoration in the south Delta. This effort
involves coordination with s
scientists, and a consultan eers and scientists. Groups participating in the South Delta

DI:“G, South Delta Water Agency, Contra Costa Water District,

ers, Ducks Unlimited, PRBO Conservation Science, River Partners,

e \ Getropolitan Water District, Santa Clara Valley Water District, State
stlands Water District, San Joaquin River Group Authority, River Islands LLC,

and Stockton.

ncement. This information is currently developed only at a conceptual level of detail,
intended for the purpose of evaluating the relative potential benefits that each corridor may be able
to provide. Further planning may detail plans in one or more corridors, as appropriate, for
restoration as described above for project-level phases.

The initial South Delta Habitat Working Group evaluation uses hydraulic models and a conceptual
ecosystem assessment of the corridors to define positive and negative outcomes for species,
habitats, water quality, flood conveyance, and flood risk reduction. These outcomes are evaluated

Bay Delta Conservation Plan 3-60 February 2012
Administrative Draft ICF 00610.10

ED_000733_DD_NSF_00047378-00070



O 0 N Oy U s W IN =

[N T N TS Gy W GV U S i G S G Y
OO 0NN U D W N e O

22

23
24
25
26
27

28
29

30
31
32
33
34
35
36
37

Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and
does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document
during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3

using the Delta Regional Ecosystem Restoration Implementation Plan (DRERIP) conceptual models
and the DRERIP evaluation process, drawing on the expertise of a group of agency and academic
scientists and engineers. This evaluation group will subsequently generate conclusions that can
guide more focused implementation at locations where relative benefits are high and apparent risks
are low. Outcomes that are uncertain will be identified, as will professional disagreements where
existing scientific literature or empirical data are lacking. This transparent depiction of the
outcomes, identification of uncertainties, and outlining of issues where disagreement may remain
will allow subsequent planning and design efforts to concentrate on resolving uncertainty and
disagreement through focused research or analysis prior to implementation.

Enhancement, and CM7 Riparian Natural Community Restoration in Corrid
conservation measures, except CM4 Tidal Natural Commumtles Restoratlon '

site-specific restoration
be managed and monitor

a5t 65,000 acres of tidal perennial aquatic, tidal mudflat, tidal freshwater
| tidal brackish emergent wetland natural communities within the BDCP
, . : ROAs} (Figure 3.2-2). Tidal natural communities will be restored
tiguous gradient encompassing shallow subtidal aquatic3, tidal mudflat, tidal marsh
djoining transitional upland natural communities. The transitional upland areas, which
are included in the 65,000-acre total, will accommodate approximately 3 feet of sea level rise in
topographic settings, and can function as tidal marsh plain at some future time, if necessary.

3 The shallow subtidal extends approximately from the mean lower low water elevation to 9 feet below the mean
lower low water elevation.

4 Tidal marsh plain extends from the mean lower low water elevation to the mean higher high water elevation.
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Conservation Strategy Chapter 3
1 The restoration will be phased to develop® 14,000 acres within the first 10 years of pPlan
2 implementation, 25,000 acres (cumulative) by year 15 of pPlan implementation, and 65,000 acres
3 (cumulative) by year 40 of pPlan implementation. This schedule includes 5 years of success
4 monitoring following completion of restoration construction.
5 Refer to Chapter 6, Plan Implementation, for details on the timing and phasing of CM4. The process
6 for identifying specific lands and planning individual restoration projects is described in CM3
7 Natural Communities Protection and Restoration. Refer to Appendix 3.C, Avoidance and Minimization
8 Meagsures, 6M22-Avoidan Mirdmization s for a description of measurgsithat will be
9 implemented to ensure that effects of CM4 on covered species resultingfrom péation-of-Hhi
10 ‘
11
12 conservation measure.
13 3.4.1.1 Purpose
14 ctives as identified
15 ection 3.3,
16 Biological Goals and Objectives. Through effectiveness , and adaptive
17 management (Section 3.6, Adaptive Managemen the Implementation
18 Office will address scientific and management
19 goals and objectives are met.
20

Biological Goal or Objective How CM4 Advances a Biological Objective

Goal L1: A reserve system with representative natural and semi-natural landscapes consisting of a mosaic of
natural communities that is adaptable to changing conditions to sustain populations of covered species and
maintain or increase native biodiversity.

Restore 65,000 acres of freshwater and brackish tidal
natural communities, as described under Section
3.4.5.3.1, Required Actions.

Objective L1.3: Restore or crea
acres of natural commutities, incl
65,000 acres of tidally

communities.

See Section 3.4.5.3.1, Required Actions.

5 In achieving these targets the term developed means the complete reintroduction of tidal inundation to areas
expected to develop as tidal natural communities. These target values represent the areas developed at the
points in time identified. Development of fully functioning restored natural communities may take years
subsequent to initial tidal inundation through the effects of natural processes on the constructed surface.
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Conservation Strategy Chapter 3

Biological Goal or Objective How CM4 Advances a Biological Objective
Objective L1.8: To accommodate projected See siting and design considerations discussed under
future sea level rise, provide potential tidal West Delta Besteration-Opnertunit {ROA}.

marsh plain habitat within the anticipated future | Restoration in the West Delta ROA will provide tidal
eastward position of the low salinity zone of the marsh plains within the anticipated future eastward
estuary. position of the low salinity zone of the estuary with sea
level rise.

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native

species.

Objective L2.5: Promote water quality Restoration of tidal brackish em
conditions within the Delta that help restore ‘
native fish habitat.

wetland in areas

Objective L2.6: Maintain or increase life--history
diversity of native fish species and a diversity of
spawning and rearing conditions for native fish
species over time. (Sacramento River runs),

green and/or white sturgeon,-and

acramento, San Joaquin, and Mokelumne river runs),
splittail, and possibly steelhead in the West
ROA; and Sacramente-splittail, Chinook salmon
produced in the San Joaquin River and other eastside
tributaries, and possibly steelhead in the South Delta
ROA. Tidal natural communitiesrestoration in West Delta
ROA is also expected to improve future rearing habitat
areas for delta smelt and longfin smelt within the
anticipated eastward movement of the low salinity zone
with sea level rise.

Tidal natural communities restoration in West Delta ROA
will accomplish this objective.

Restoration of tidal natural communities as described in
Section 3.4.5.3, Implementation, will contribute toward
this objective. Restored emergent wetlands are expected
to increase local production of organic materials and
organisms that support the aquatic food web, and tidal
action is expected to transport food resources via tidal
channels to fish habitat. Food resources from the Suisun
Marsh ROA would be transported to Suisun Bay to
benefit rearing salmonids, Sacramente-splittail, and delta
and longfin smelt. From Cache Slough ROA resources
would be transported downstream of Rio Vista into the
Delta and Suisun Marsh to benefit salmonids, Sacramente
splittail, delta smelt, and g newhite-sturgeon. From
the Cosumnes/Mokelumne ROA resources would be
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Conservation Strategy Chapter 3

Biological Goal or Objective How CM4 Advances a Biological Objective

transported into the east and central Delta to benefit fall-
run Chinook salmon, steelhead, delta smelt, and

| Saeramento-splittail migrating to and from the Cosumnes
and Mokelumne Rivers, and to the east and central Delta
to benefit juvenile salmonids, Saeramento-splittail, delta
smelt, and white-and-g sturgeon. Restoration in the
West Delta and South Delta ROAs is expected to increase
local food production for rearing salmegni

| Saecramento-splittail, and increase a
production of food in the wester:
by export via tidal flow.

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to
sustain native fish and wildlife species in the Plan Area.

Objective L3.1: Protect and improve habitat Plan and implement
linkages that allow terrestrial covered and other | communitiesrestorati
native species to move between protected siting and design conside
habitats within and adjacent to the Plan Area. Tidal brackigh

11 Yolo Bypass, the Cache
Marsh and Suisun Bay.

Objective L3.2: Promote connectivity between : reage of tidal natural communitiescreation
low salinity zone habitats and upstream the, stribution of restoration project sites

freshwater habitats, and availability of spawni : ,
habitats for native pelagic fish species. ‘ iding fow-water rearing and migration habitats

Goal TPANCI: Tidal perennial aquatic natural community that supports habitats for covered and other
native species and that suppotrts aquatic food web processes.

Zones 1,2,4,5,7, and
food production

See Required Actions and Minimum Restoration Targets.

Objective TBEWNC1.2: Restore connectivity to Plan and implement tidal natural communities
isolated patches of tidal brackish emergent restoration projects consistent with Required Actions.
marsh where isolation has reduced effective use
of these marshes by the species that depend on
them.

Goal TFEWNC1: Large, interconnected patches of tidal freshwater emergent wetland natural community.
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM4 Advances a Biological Objective

Objective TFEWNC1.1: Within the 65,000 acres
of tidal restoration, restore or create at least
13,900 acres of tidal freshwater emergent
wetland in Conservation Zones 1, 2, 4, 5, 6,
and/or 7.

See Section 3.4.5.3.3, Methods and Techniques, Freshwater
Tidal Natural Communities Restoration.

Objective TFEWNC1.2: Restore tidal freshwater
emergent wetlands in areas that increase
connectivity among protected lands.

Objective TBEWNC1.1: Within the 65,000 acres
of tidal restoration, restore or create at least
4,800 acres of tidal brackish emergent wetland in
Conservation Zone 11.

Plan and implement tidal natural communities
restoration projects consistent with Required Actions.

Goal TBEWNC1: Large expanses and interconnected patches of tidal brackish emergent wetland natural
community.

Freshwater

See Section 3.4.5.3.3, Methods and Techniq

Tidal Natural Communities

Notes:
ROA = restoration opportunity area

3.4.5.1 Problem Statement

associated covered species, based
resources. The discussion below.des
restoration opportunities

3.4.5.1.1

including many of the covered species.

Suisun M rsh R [,;oration Opportunity Area

estuary. This loss of brackish tidal marsh has also greatly reduced the extent
at for native wildlife and plants adapted to the tidal marsh environment,

h is the largest brackish marsh complex in the western United
ckish tidal marsh has been lost; only approximately 8,300 acres
;loss of tidal marsh has greatly reduced the availability and quality of

Those areas suitable for tidal natural communities restoration in Suisun Marsh ROA consist of diked
wetlands that are managed for waterfowl and experience little natural tidal action. These managed
areas are separated from tidal sloughs by gated culverts and other gated structures that control
water exchange and salinity. Waterfowl club managers control the timing and duration of flooding to
promote growth of food plants for waterfowl. Some of these are managed as perennial wetlands,
others are dry-managed during the summer and early fall months, and are then prepared for
waterfowl] habitat and hunting with a series of flood-drain-flood cycles. The periodic flooding and
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Conservation Strategy Chapter 3

discharge of managed wetlands can lead to periods of severely low dissolved oxygen {DO} events in
adjoining water bodies, which causes acute mortality in at-risk fish species and impairs valuable fish
nursery habitat. Co-occurring with these low DO levels are elevated levels of methylmercury, a
neurotoxin endemic to the Delta that bioaccumulates in the foodweb and adversely affects fish and
wildlife.

The Suisun Marsh ROA provides opportunities for tidal natural communities restoration to
accomplish the following objectives.

Increase rearing habitat area for Chinook salmon, Saeramente-splittail, and
(Healey 1991; Siegel 2007).

ssibly steelhead

Increase the local production of food for rearing salmonids, and
al. 1982).

Provide an important linkage between current and future u
Yolo Bypass/Cache Slough with Suisun Marsh/Bay.

Increase the availability and production of food in Suj

ted with the discharge of waters from
d be restored as brackish tidal habitat

Increase the extent of habitat able forcolonization by Suisun Marsh aster and soft-bird’s-
beak.

involve few impacts on existing infrastructure or permanent crops relative to other areas of the
north Delta. The Cache Slough Complex provides an excellent opportunity to expand the natural
communities supporting multiple aquatic and terrestrial covered species. Based on existing land
elevations, approximately 21,000 acres of public and private lands in the area are potentially
suitable for restoration of tidal habitat. Areas suitable for restoration in the Cache Slough ROA
include, but are not limited to, Haas Slough, Hastings Cut, Lindsey Slough, Barker Slough, Calhoun
Cut, Little Holland, Yolo Ranch, Shag Slough, Little Egbert Tract, and Prospect Island.
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Conservation Strategy Chapter 3

Cache Slough ROA provides opportunities for tidal natural communities restoration to accomplish
the following objectives.

In conjunction with floodplain enhancement in the Yolo Bypass, re-establish the ecological
gradient from river floodplain to tidal estuary and provide tidal wetland adjacent to open
channel habitat that is characteristic of less altered estuaries.

Reduce bidirectional flows in Steamboat and Sutter Sloughs and the mainstem Sacramento River
compared to tidal action under present conditions, thus significantly enhancing movement of

’

white-sturgeen-and green-sturgeon (Healey 1991; Brown 2003; Es:

Increase the local production of food for rearing salmonids,
green-and white-sturgeon (Kjelson et al. 1982; Siegel 2007).

Increase the export of food in the Delta downstream ofRio Vista avai
Sacramento-splittail, delta smelt, white-sturgesn-and & ‘
material from the marsh plain and phytoplankton, zo
in tidal channels into the Delta and Suisun M i

by exporting organic
her organisms produced

mudwort, and Delta tule pea.

Expand habitat for tricolored blackb
with a muted tidal range).

okelumne Rivers, providing an opportunity to create extensive
etlands. This ROA includes important sites of Areas suitable for
/Mokelumne ROA (Figure 3.2-2) include McCormack-Williamson,

Increase the local production of food for Cosumnes/Mokelumne fall-run Chinook salmon,
steelhead, delta smelt, and Saeramente-splittail migrating to and from the Cosumnes and
Mokelumne Rivers (Kjelson et al. 1982; Siegel 2007).

Increase the availability and production of food in the east and central Delta available to juvenile
salmonids, Sacrasmente-splittail, delta smelt, white-sturgeon-and green-sturgeon by exporting
organic material from the marsh plain and phytoplankton, zooplankton, and other organisms
produced in tidal channels into the Delta (Siegel 2007).
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Conservation Strategy Chapter 3

Increase the extent of habitat available for colonization by side-flowering skullcap, Mason’s
lilaeopsis, Suisun Marsh aster, and Delta tule pea.

Expand habitat for tricolored blackbird, California black rail, greater sandhill crane, and giant
garter snake (in locations with a muted tidal range).

3.45.14 West Delta Restoration Opportunity Area

The West Delta ROA consists of multiple small areas where tidal natural communities can be
restored in the western Delta, in Conservation Zones 5 and 6. It primarily supp ‘cultivated lands

and grasslands in areas that were historically tidal wetlands but have been d hydrologically
altered, isolating tidal natural communities in the Cache Slough Complex
suitable for restoration include Dutch Slough, Decker Island, portions '
Island, Bradford Island, Twitchell Island, Brannon Island, Grand Island, ane
north bank of the Sacramento River where elevations and substrat

elt and longfin smelt within the anticipated
ne with sea level rise.

tidal flow from the marsh plain and organic carbon,

itat in Suisun Marsh and Bay.

Provide additional refugial habitat for migrating and resident covered species.

Increase the extent of habitat available for colonization by Mason’s lilaeopsis, Suisun Marsh
aster, Bdelta mudwort, and Delta tule pea.

Expand habitat for tricolored blackbird, California black rail, and giant garter snake (in locations

with a muted tidal range).

ton, and other organisms produced in tidal channels into adjacent open
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Conservation Strategy Chapter 3

3.4.5.1.5 South Delta Restoration Opportunity Area

The South Delta ROA, located in Conservation Zone 7, consists primarily of cultivated lands and a
riverine system including the San Joaquin River and its tributaries. Potential sites for restoring
freshwater tidal habitat include Fabian Tract, Union Island, Middle Roberts Island, and Lower
Roberts Island. The South Delta ROA provides opportunities for tidal natural communities
restoration to accomplish the following objectives.

Increase rearing habitat area for Saeramento-splittail, Chinook salmon produced in the San
Joaquin River and other eastside tributaries, and possibly steelhead (Healey1991; Brown 2003).

Increase the local production of food for rearing salmonids, Sacrame
covered species (Kjelson et al. 1982; Siegel 2007).

south Delta of organic material via tidal flow from the new mat

phytoplankton, zooplankton, and other organisms produced hnels (Siegel 2007).

In conjunction with dual conveyance operations, sup current

distribution of delta smelt into formerly occupied k.

Increase the extent of habitat available for ch
and Delta tule pea. |

3.4.5.2

3.4.5.2.1

\ vill be designed to support natural communities
1 including ecological gradient of shallow subtidal aquatic,

tidal mudflat, tida ; :
accommodation area .g., grasslands, cultivated lands above the sea level rise
tion ' ate to specific restoration sites.

tidal emergent wetland communities with sea level rise, and to provide upland habitat and
refugia for native wildlife (CM3 Natural Communities Protection and Restoration).

Design and implement site-specific avoidance and minimization measures consistent with those
described in Appendix 3.C, £M22-Avoidance and Minimization Measures, to minimize effects on
covered species.

Restore tidal wetland using techniques and methods described below (Methods and Techniques)
to accomplish the following goals.
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Conservation Strategy Chapter 3

Reestablish tidal connectivity to reclaimed lands and reintroduce tidal exchange to currently
leveed former tidelands.

Restore and create sinuous and high density dendritic channel networks within the restored
marsh plains.

Restore tributary stream functions to establish more natural patterns of sediment transport
and improve spawning conditions for delta smelt and other covered fish and
macroinvertebrates.

Design levee and dike breaches to maximize the development of tidal marsh plain and minimize

hydrodynamic conditions that favor nonnative predatory fish.

Measures to minimize the potential for methylation of mercury in resto

tidal natura
communities are described in CM12 Methylmercury Management. "

3.4.5.2.2 Minimum Restoration Targets

Of the 65,000-acre restoration target, 44,400 acres must géciir.in particular R As The remaining
20,600 acres will be distributed among the ROAs (Figut: nsistent with the following
minimum restoration targets.

¥As will be implemented at the discretion of the BDCP
bility, practicability consideration, the siting and design
considerations desi
Priority will b

networks within restored marsh plain.

Modifying ditches, cuts, and levees to encourage more natural tidal circulation and better flood
conveyance based on local hydrology.

Prior to breaching, recontouring the surface to maximize the extent of surface elevation suitable
for establishment of tidal marsh vegetation (marsh plain) by scalping higher elevation land to
provide fill for placement on subsided lands to raise surface elevations.
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Conservation Strategy Chapter 3

Prior to breaching, importing dredge or fill and placing it in shallowly subsided areas to raise
ground surface elevations to a level suitable for establishment of tidal marsh vegetation (marsh
plain].

Prior to breaching, cultivating stands of tules through flood irrigation for sufficiently long
periods to raise subsided ground surface to elevations suitable to support marsh plain and
breaching levees when target elevations are achieved.

Freshwater Tidal Natural Communities Restoration

Freshwater tidal natural communities will be restored by breaching or remoyi vees along Delta

will be constructed to prevent inundation of adjacent lands.

Where practicable and appropriate, portions of restoratig

led areas, importing
‘appropriate vegetation to

h erganic material accumulation.
from the marsh plain to the upland

¢ conditions, sediment transport, and

ablish naturally at suitable elevations relative to
s and monitoring results, patches of native
olerate the establishment of native marsh vegetation on

isun'Marsh sloughs and channels and Suisun Bay. Disconnected remnant
ted to Suisun Bay and remnant slough levees will be removed to

nectivity to slough watersheds. Tidal natural communities restored adjacent to
; inds managed as freshwater seasonal wetlands may require construction of dikes
to main those'land uses. Where appropriate, portions of restoration sites will be raised to

that would support tidal marsh vegetation.

Depending on the degree of subsidence, location, and likelihood for natural accretion through
sedimentation, lands may be elevated by grading higher elevations to fill subsided areas, importing
dredged or fill material from other locations, or planting appropriate native vegetation to raise
elevations in shallowly subsided areas over time through organic material accumulation prior to
breaching dikes. Surface grading will be designed to result in a shallow elevation gradient from the
marsh plain to the upland transition habitat. Remnant disconnected tidal channels will be restored if
present in restoration sites to accelerate development of marsh functions. Existing tidal channels
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may also be deepened or widened if necessary to increase tidal flow. Based on assessments of local
hydrodynamic conditions, sediment transport, and topography, restoration sites may be graded to
accelerate the development of tidal channels within restored marsh plains. Following reintroduction
of tidal exchange, tidal marsh vegetation is expected to naturally establish at suitable elevations
relative to the tidal range. Depending on site-specific conditions and monitoring results, patches of
native emergent vegetation may be planted to accelerate the establishment of native marsh
vegetation on restored marsh plain surfaces. A conceptual illustration of restored brackish tidal
habitat is presented in Figure 3.4-9.

Because land surface elevations in Suisun Marsh are relatively homogenous,
provide linkages to upland habitats are limited to restoration sites that a
of Sulsun Marsh. lees constructed to restore tidal natural commumtle

pportunities to

provide flood refuge habitat. Where appropriate, higher elevatio 1slands 0 and habitat w1thm

restored tidal habitat may also be created to provide flood refuge:
3.4.5.2.4 Siting and Design Consideratio

Tidal natural communities restoration sites will be desi
ecological gradient of shallow subtidal aquatic, tidal:
riparian natural communities, and uplands (e.g

communities areas.

Potential for improv

file of tidal natural communities restoration sites (elevation of marsh plain,
liversity, depth, and slope).

and size of restored tidal channels appropriate to each restoration site.

Potential hydrodynamic and water quality effects on other areas of the Delta.

Restoration for tidal natural communities will include the following design considerations.

Marsh plain vegetation. In the Suisun Marsh ROA, restored tidal marsh plains will be
dominated by native brackish marsh vegetation (e.g., pickleweed, saltgrass) appropriate to
marsh plain elevations, mimicking the composition and densities of historical Suisun Bay
brackish tidal marshes. Other ROAs will be vegetated primarily with tules and other native
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Conservation Strategy Chapter 3

freshwater emergent vegetation to reflect the historical composition and densities of Delta tidal
marshes. Following establishment of tidal exchange, restored natural communities will be
monitored to assess the establishment of native and invasive nonnative plants. If indicated by
monitoring results, the Implementation Office will implement invasive plant control measures to
help ensure the establishment of native marsh plain plant species.

Hydrodynamic conditions. Tidal natural communities restoration will be designed, within
restoration site constraints, to produce sinuous, high density, dendritic networks of tidal
channels that promote effective tidal exchange throughout the marsh plain and provide foraging
habitat for covered fish species.

Flow velocities. Marsh channels and levee breaches will be designed téimaintain:flow velocities
that minimize conditions favorable to the establishment of nonnati

aquatic vegetation and habitat for nonnative predatory fish.

Tidal action. Following breaching and reintroduction of tid
action will begin the natural process of sediment movement an
will evolve. A discussion of the types of changes expe \
Evolution [Note to Reviewers: Previously Appendix Na

Env1ronmental gradlents As determmed by site- sp

subtidal aquatic habitat in some portions of the Delta
edatory fish and extensive beds of nonnative submerged

ize the establishment of nonnative submerged aquatic vegetation, which may serve as
or nonnative predators. Early restoration projects will be monitored to assess the
response of nonnative species to restoration designs and local environmental conditions. This
information will be used to modify restoration designs and implementation methods, if
necessary, over time to further improve habitat conditions for covered fish species. As described
in CM13 Invasive Aquatic Vegetation Control, the BDCP Implementation Office will actively
remove submerged and floating aquatic vegetation in subtidal portions of tidal natural
communities restoration sites to reduce the levels of establishment of nonnative predators.
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Conservation Strategy Chapter 3
Siting and Design Considerations for Specific Restoration Opportunity Areas

The BDCP Implementation Office will restore tidal natural communities in the Suisun Marsh and
South Delta ROAs (Figure 3.2-2) based on the following additional siting and design considerations.

Suisun Marsh ROA. Brackish tidal natural community will be restored in Suisun Marsh ROA in
coordination with the Suisun Marsh Habitat Restoration and Management Plan, currently under
development. Restored tidal natural communities will be designed to create ecological gradients
that support a mosaic of tidal marsh, tide flat, shallow subtidal aquatic, and trapsitional upland
habitats as appropriate to specific restoration sites. The selection and design of restored tidal
natural communities in Suisun Marsh will consider potential hydrodyna d water quality
effects of the proposed restoration, including the effects on salinity i ; mixing, and
Delta salinity.

Hydrodynamic modeling conducted for the Suisun Marsh Restoration PJ :eGeorge pers

communities restoration projects in north and south
these potential effects will be minimized.

ecosystem benefits w
effectively avoid pote

Inundated Floodplain Restoration restores floodplains that historically existed in the Plan Area but
have been lost as a result of flood control and channelization. These restored floodplains will
intentionally be allowed to flood occasionally to provide the benefits described in Section 3.4.6.1,
Purpose. Restored floodplains will support valley /foothill riparian, nontidal freshwater perennial
emergent, and nontidal perennial aquatic natural communities. Restored floodplains can remain in
agricultural production as long as such activities are compatible with seasonal inundation and
provide a habitat benefit to covered species (e.g., areas for rearing, foraging, and spawning by
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Conservation Strategy Chapter 3

covered fishes). CM5 actions will be phased, with atleast 1,000 acres restored by year 15 and
10,000 acres (cumulative) by year 40 of pPlan implementation.

Although seasonally inundated floodplain may be restored along channels in the north, east, and
south Delta, the most promising opportunities for large-scale floodplain restoration are in the south
Delta along the San Joaquin-Rives, Old-River, and Middle Rivers. CM 6 Channel Margin Enhancement
{&Med-and CM7 Riparian Natural Community Restoration £M-73-will be combined with floodplain
restoration to provide a broad mosaic of natural communities and ecological functions.

Refer to Chapter 6, Plan Implementation, for details on the timing and phasing 5 Refer to
Appendix 3.C, Avoidance and Minimization Megsures, EM22-4voidanceand Mi
a description of measures that will be implemented to ensure that effects:# |

fatd e-will be avoided or min

2L 1 Tbm ofthis £

Tl
o5

3.4.6.1 Purpose

How CMS5 Advances a Biological Objective

Goal L1: A reserve system with representatwe natural and semi-natural landscapes consisting of a mosaic of

natural communities that is adaptable to changing conditions to sustain populations of covered species and
maintain or increase native biodiversity,
N

Floodplain restoration will allow the establishment
of natural communities in the floodplain, including
riparian, fresh emergent wetland, and tidal mudflat.

existing natural commt
quality natural communt!

Floodplains will be restored with sufficient width to
provide a transition from areas adjacent the main
channel that are frequently flooded, to more upland
areas that seldom flood and typically provide upland
habitat values and refugia from most flood events.

Goal L.2: Ecologlcal processes and conditions that sustain and reestablish natural communities and native
species.

Objective L2.1: Allow natural flooding regimes to Floodplain restoration will establish frequent

promote regeneration of desirable natural
community vegetation and structural diversity, or
implement management actions that mimic those
natural disturbances.

flooding to create periodic vegetation disturbances,
resulting in structural habitat diversity by creating a
patchwork of vegetation communities at different
ages.
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Conservation Strategy Chapter 3
Biological Goal or Objective How CMS5 Advances a Biological Objective

Objective L2.2: Allow natural flooding to promote Floodplain restoration will facilitate natural flooding

fluvial processes, such that bare mineral soils are to promote fluvial processes and allow for

available for natural colonization of vegetation, and colonization of native vegetation on floodplain soils.

cause fresh deposits of sediments {i.e., fine sands and

silt).

Objective L2.3: Allow lateral river channel Floodplains will be restored with sufficient width to

migration. allow lateral channel movement through the

processes of erosion and depositj

Objective L2.4: Connect rivers and their floodplains | Floodplain restoration will ¢ ( t channels with the
to recharge floodplain groundwater from mainstem
channels and allow input of large woody debris,

leaves, and insects to rivers.

Objective L2.5: Promote water quality conditions
within the Delta that help restore native fish habitat.

Objective L2.6: Maintain or increase life--history
diversity of native fish species and a diversity of
spawning and rearing conditions for native fish
species over time.

Objective L2.10: Increase the abundance and

productivity of plankton and invertebrate species
that provide food production for covered fish species
in the Delta waterways.

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to
sustain native fish and wildlife species in the Plan Area.

he restored floodplain and its associated vegetation
expected to establish or enhance habitat linkages
along rivers for terrestrial wildlife.

ancement and CM7 Riparian Natural Community Restoration
fthose conservation measures will be implemented in restored
nd objectives specifically related to CM6 and CM7 are addressed in

see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3,
Biological'Goals and Objectives, also describes the need for floodplain habitat restoration as a
component of the conservation strategies for terrestrial and aquatic communities and associated
covered species, based on the existing conditions and ecological values of these resources.

The discussion below describes conditions that will be improved through implementation of CM5.

Channel straightening and levee construction have disconnected river channels from their historic
floodplains over much of the Plan Area, resulting in the reduction, degradation, and fragmentation of
seasonally inundated floodplain and its associated natural communities. The result has been a
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Conservation Strategy Chapter 3

substantial loss of high-value spawning and rearing habitat for Sacramente-splittail, a decrease in
rearing and foraging habitat for salmonids, a decrease in primary productivity and therefore food
availability to planktivorous fishes, and a decline in the abundance and distribution of floodplain-
associated species, including Saeramente-splittail, Chinook salmon, and slough thistle.

Although some Saeramente-splittail spawning occurs on shallow margins of existing channels every
year, floodplains are highly productive and, when inundated, are used more heavily than channel
margin habitat for spawning and larval rearing. The isolation of Delta islands and wetlands behind
levees has removed or degraded large areas of high-quality juvenile and adult splittail
rearing habitat. In the 1960s and 1970s, the-U-S-A - !

Sacramento-splittail downstream from the city of Sacramento by substz
shallow channel margin habitat.

comm.-2809; B—Hansen pers. comm.-2868&)The reducti 1 in slough thistle occurrence in the Plan
found in and along floodplains. The loss of woody

undance of side-flowering skullcap, as this
inel banks.

Chapter 2, Existing Conditions and Section 3.3, Biological Goals and
Goals and Objectives also describes the need for floodplain

lementation

Required Actions

projects will restore seasonally inundated floodplain. Preparatory actions for each
project will include interagency coordination, feasibility evaluations, site or easement acquisition,
modifications to agricultural practices, engineering design, development of site-specific plans, and
environmental compliance, if necessary, as described in CM3 Natural Communities Protection and
Restoration.

A conceptual illustration of restored seasonally inundated floodplain with associated channel
margin enhancement and riparian restoration is presented in Figure 3.4-10. Because restoration
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Conservation Strategy Chapter 3

may require modification of levees that serve flood management functions, floodplain habitats will
be restored in a manner that maintains flood conveyance capacity. Actions to restore seasonally
inundated floodplain habitats may include but are notlimited to the following.

Set levees back along selected river corridors and remove or breach levees thereby rendered
nonfunctional.

Remove existing riprap or other bank protection to allow for channel migration between the set-
back levees through the natural processes of erosion and sedimentation. This will reestablish
floodplain processes and support creation and maintenance of spawning angd rearing habitat.

Modify channel geometry in unconfined channel reaches or along channél e levees are set

back in order to create backwater salmonid and Saeramente-splittaily
splittail spawning habitat. "

restore rearing habitat and Saeramento-splittail spawning habitat

Increase the amount of functional floodplain habitat

generate food resources for pelagic species.

Secure lands, in fee-title or through conse
seasonally inundated floodplain.

vithin the setback levees and allow riparian vegetation to naturally
dplain or actively plant riparian vegetation.

Abili'yty,,,, o meet or contribute to the applicable biological goals and objectives.

Relative importance of the adjacent channel for use by covered species, especially by
rearing/migrating juvenile salmonids.

Estimated timing, frequency and duration of inundation periods relative to the anticipated range
of estimated fluvial flow regimes and sea level conditions influenced by climate change and
potential management changes (i.e., the San Joaquin River Restoration Program’s Restoration
Flow Regime).
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Conservation Strategy Chapter 3

Flood conveyance and risk reduction benefits provided relative to other potential restoration
sites.

Compatibility with ongoing agricultural uses.
Restoration designs for seasonally inundated floodplains will consider the following elements.

Floodplain topography. Where appropriate, the topography of restored floodplains will be
modified to reduce the risk of fish stranding and to provide topographic varlablhty to increase
hydraulic complexity when flooded.

Connectivity. Where suitable landform is present, restored floodplains w located and
designed such that flows exiting the floodplain pass through existing S
recreate historic landscape proximity and to provide for connectivity

result in transitional habitats and accommodate species movement.

rian vegetation will support
ver and hydrauhc complexity for

macroinvertebrates (e.g., insects) th
Natural Community Restoratigh

3.4.7

Under CM6 Channel Margin Enhancement, the BDCP Implementation Office will restore 20 linear
miles of channel margin habitat by improving channel geometry and restoring riparian, marsh, and
mudflat habitats on the inboard side of levees. Linear miles of enhancement will be measured along
one side or the other of a given channel segment: if both sides of a channel are enhanced for a length
of 10 miles, this will account for a total of 20 miles of channel enhancement. At least 5 miles will be
enhanced by year 10 of Plan implementation, and enhancement will then be phased in 5-mile
increments at years 20, 25, and 30, for a total of 20 miles at year 30. Based on results of effectiveness

Conservation Measure 6 Channel Margin Enhancement
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Conservation Strategy Chapter 3

monitoring for this conservation measure, the Implementation Office may elect to enhance up to an
additional 20 miles of channel margin (for a total of 40 miles) through the adaptive management
decision-making process.

This conservation measure provides an overview of and guidelines for implementing channel
margin enhancement. Additional information on channel margin enhancement suitable to
implementing projects in the field will appear in detailed design and permitting documents for the
projects as they are proposed, developed, and permitted.

Sl i!"v‘g F‘ £3X78 0 E yrnentabl afthic man e ‘uAv’iH be aVOIded or minit
Adaptive Management and Monitoring Program, for a discussion of monit
management measures specific to this conservation measure.

3.4.7.1 Purpose

rian vegetation on channel margins will provide inputs of
organic material (e.g., leaf and twig drop) and insects.

floodplains to recharge f
groundwater fror

Establishment of riparian vegetation on channel margins will
increase the extent of shaded riverine aquatic cover (U.S. Fish
and Wildlife Service 2004), which will help reduce water
temperatures for covered salmonids.

ive L2.5:

Objective L
history dive

r Maintain or increase life- | Removal of bank protection is expected to re-establish
of native fish species and | floodplain processes and create low-velocity backwater habitats

a diversity of : jawning and rearing for Sacramento splittial spawning (Sommer etal. 2001a, 2002,
conditions for native fish species over 2007, 2008; Moyle 2002; Moyle et al. 2004; Feyrer et al. 2006).
time. Channel margin enhancement is expected to increase the quality

and area of rearing habitat for Chinook salmon, sturgeon, and
possibly steelhead, by providing expanded nearshore habitat
with improved inputs of terrestrial organic matter, insects, and
woody material; riparian shade; and underwater cover {Sommer
et al. 2001a, 2001b, 2002, 2007, 2008; Moyle 2002; Moyle et al.
2004; Nakano and Murakami 2001; Feyrer et al. 2006).
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM6 Advances a Biological Objective

Objective L2.10: Increase the abundance
and productivity of plankton and
invertebrate species that provide food
production for covered fish species in the

Establishment of riparian vegetation on channel margins will
provide inputs of organic material (e.g., leaf and twig drop) into
channels, resulting in increased production of zooplankton and
macroinvertebrates that serve as or support production food for

covered fish species. It will also increase the production and
export of terrestrial invertebrates into the aquatic ecosystem
{Nakano and Murakami 2001) where riparian vegetation is
restored adjacent to channels to provide foodifer covered fish,

Delta waterways.

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to
sustain native fish and wildlife species in the Plan Area.

Objective L3.1: Protect and improve
habitat linkages that allow terrestrial
covered and other native species to move
between protected habitats within and
adjacent to the Plan Area.

; 'g channel margins
will only be established in na e riparian vegetation
may provide limited opportu ¥

species as an ancil

Objective L3.3: Support the movement of
larval and juvenile life stages of native
fish species to downstream rearing
habitats.

Objective L4.2: Manage the distribution
and abundance of established nonnative
predators in the Delta to reduce

predation on native covered fish specie

dators, and thereby reduce the risk for
.on native fish.

Goal VERNC1: Extensive wide bands or large patches of interconnected valley/foothill riparian forests, with
locations informed by both existing and historical distribution.

Objective VFRNC1.1: Restore

ishment of riparian vegetation along channel margins is
cted to contribute approximately 80 acres toward the
,000-acre objective.

Goal TFEWNC1: Large, interconnected patches of tidal freshwater emergent wetland natural community.

Although channel margin enhancement will not result in large
patches of emergent wetland, it is expected to result in
establishment of emergent wetland around channel margins that
will contribute to the 13,900-acre objective.

3.4.7.2 Problem Statement

For descriptions of the ecological values and current condition of channel margins in the Plan Area,
see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3,
Biological Goals and Objectives, also describes the need for channel margin enhancement as a
component of the conservation strategies for terrestrial and aquatic natural communities and
associated covered species, based on the existing conditions and ecological values of these
resources.

The discussion below describes conditions that will be improved through implementation of CM6.
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Conservation Strategy Chapter 3

Primary Delta channels serve as movement corridors for the covered fish species and support
Sacramente-splittail spawning and salmonid, sturgeon, and Sacramente-splittail rearing habitat.
Chinook salmon, Central Valley steelhead, and sturgeon use channel margin habitat for rearing and
protection from predators; Sacramente-splittail use low-velocity backwater habitats for spawning.
Vegetation along channel margins contributes woody material, both instream and on channel banks,
to increase instream cover for fish and enhance habitat for western pond turtle.

Channel margins support valley foothill riparian, emergent wetland, and tidal mudflat natural
communities. The riparian natural community provides nesting opportunities for Stainson’s hawk
and white-tailed kite. Although yellow-breasted chat, least Bell's vireo, and w yellow-billed
cuckoo also nest in riparian vegetation, they require large, contiguous pa i
therefore channel margin vegetation could provide a-migratory stop-ov,

ts along channel
wort, and Delta tule

and complexity of habitat conditions associated with un
armoring on the levees, many channel margins are/devo
vegetation for limited numbers of covered spegies. Withe

etland, and tidal mudflat habitat for
iction of channel-margin levees. Channel
metry andrestore riparian, marsh, and mudflat

dchieved by implementing site-specific projects. Prior to
n-the-ground activities that will put the enhancements in place) for

hannel margin enhancement actions will often be implemented in conjunction with
inundated floodplain and riparian habitat restoration conservation measures (CM5 and

Channel margin enhancement will be performed only along channels that provide rearing and
outmigration habitat for juvenile salmonids. These channels include the Sacramento River between
Freeport and Walnut Grove, the San Joaquin River between Vernalis and Mossdale, and Steamboat
and Sutter Sloughs (Figure 3.4-11), which are protected by federal project levees; and the salmonid
migration channels in the interior Delta, such as the North and South Forks of the Mokelumne River,
which are protected by levees not related to federal projects.
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Conservation Strategy Chapter 3

[Note to Reviewers: Figure 5.4-11 to show the river channels described is still pending, as Is the
estimate of the length of channel margin in these areas, which Is needed to demonstrate there is
sufficient enhancement opportunity. Additional siting and design guidelines will be defined based on
actual channel margin enhancement projects that have been completed for other projects.]

Channel margin enhancement, as appropriate to site-specific conditions, includes but is not limited
to the following actions.

Remove riprap from channel margins where levees are set back to restore seasonally inundated
floodplain areas (CM5 Seasonally Inundated Floodplain Restoration).

Install large woody material (e.g., tree trunks and stumps) into
existing riprapped levees to provide physical complexity.

Plant riparian and emergent wetland vegetation on cx

functions, enhancements will.be imple
Implementation Office wi inate
planning efforts of the L-
Protection Board, and oth

;. such as Hke-Swainson’s hawk, yellow-billed cuckoo, least Bell’s vireo, tricolored
Friparian brush rabbit, in proximity to known occurrences.

tential to create mudflats near known occurrences of Suisun Marsh aster, Mason’s
s, bdelta mudwort, Delta tule pea and side-flowering skullcap, thereby creating
opportunities for natural colonization of new habitat for these species.

The potential cross-sectional profile of enhanced channels (elevation of habitat, topographic
diversity, width, variability in edge and bench surfaces, depth, and slope).

The potential amount and distribution of installed woody debris along enhanced channel
margins.
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Conservation Strategy Chapter 3

The extent of shaded riverine aquatic overstory and understory vegetative cover needed to
provide future input of large woody debris and to moderate water temperatures to benefit
covered fish.

3.4.8 Conservation Measure 7 Riparian Natural Community
Restoration

Under CM7 Riparian Natural Community Restoration, the BDCP Implementation Office will restore

5,000 acres of riparian forest and scrub in association with CM4 Tidal Natural munities
Restoration,CM5 Seasonally Inundated Floodplain Restoration, and CMé Channy

Appendix 3.C Avmdance and Mzmmzmtzon Measures
a description of measures that will be implemented to

esultingfrom-implementation-ofthismeasure-will be av
Adaptive Management and Monitoring Program

management measures specific to this conserv

3.4.8.1 Purpose

The primary purpose of CM7 is ta't
in Table 3.4-9. The rationale fi
Biological Goals and Objecti

f etiess monitoring, research, and adaptive
ment and Monitoring Program), the Implementation

How CM7 Advances a Biological Objective

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native
species,

Riparian community restoration along rivers will
recharge flo increase instream cover through contributions of
channels and allow input of large woody debris, leaves, | woody material derived from the riparian forest
(U.S. Fish and Wildlife Service 2004), which will
provide habitat complexity important for resting
and refuge sites used by covered salmonids, and
will contribute to creation of thermal refugia.

Objective L2.5: Promote water quality conditions Riparian natural community restoration along
within the Delta that help restore native fish habitat. channels will increase the extent of shaded riverine
aquatic cover (U.S. Fish and Wildlife Service 2004),
which will help reduce water temperatures for
covered salmonids.
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Conservation Strategy

Chapter 3

Biological Goal or Objective

How CM7 Advances a Biological Objective

Objective L2.10: Increase the abundance and
productivity of plankton and invertebrate species that
provide food production for covered fish species in the
Delta waterways.

Goal L3: Capacity for movement of native organisms and
sustain native fish and wildlife species in the Plan Area.

Objective L3.1: Protect and improve habitat linkages
that allow terrestrial covered and other native species
to move between protected habitats within and

adjacent to the Plan Area.

Riparian restoration will provide inputs of organic
material (e.g., leaf and twig drop) where riparian
forest and scrub is restored adjacent to channels,
resulting in increased production of zooplankton
and macroinvertebrates that serve as or support
production food for covered fish species. It will
also increase the production and export of
terrestrial invertebrates into theiaquatic ecosystem
(Nakano and Murakami 200}] to provide food for
covered fish, western pondf and California
red-legged frog. .

¥

genetic exchange among populations necessary to

See Section 3.4:8.3.2, Siting and Design

Goal VFRNC1: Extensive wide bands or large patches of mtercannected vaﬂey/ focthlll riparian forests, with
locations informed by both existing and historical distribution.

Objective VFRNC1.1: Restore or create 5,000 acres o
valley/foothill riparian forest.

Objective VFRNC1.3: Restore corridors of riparian
vegetation along 20 miles of channel margin
Sacramento and San Joaquin River systems to pt
habitat along important migratory roug

Objective VFRNC2.1:
structural heterogene
horlzontal overlap amo

Goal VERNC2: Increase structural diversity to include a mosaic of seral stages, age classes, plant zonation,
and plant heights and layers characteristic of valley /foothill riparian community.

3.4.8.3.2, Siting and Design
ions, below, and CM6 Channel Margin
ent.

See Section 3.4.8.3.2, Siting and Design
Considerations, Vegetation Diversity and Structure,
below.

See Section 3.4.8.3.2, Siting and Design
Considerations, Vegetation Diversity and Structure,
below.

Goal VFRNC3: Maintain or increase native biodiversity that characterizes the valley /foothill riparian
community,

Objective VFRNC3.1: Maintain or increase abundance
and distribution of rare and uncommon shrubs
characteristic of riparian communities, especially
buttonwillow and elderberry bushes.

See Section 3.4.8.3.2, Siting and Design
Considerations, Vegetation Diversity and Structure,
below.

See Section 3.4.8.3.2, Siting and Design
Considerations, Vegetation Diversity and Structure,
below.
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Conservation Strategy Chapter 3

Biological Goal or Objective How CM7 Advances a Biological Objective

Goal RBR1: Suitable habitat available for the future growth and expansion of riparian brush rabbit

populations.

Objective RBR1.1: Of the 750 acres of protected See Section 3.4.8.3.2, Siting and Design
valley/foothill riparian natural community, protect at Considerations, Species-Specific Actions, Riparian
least 200 acres of suitable riparian brush rabbit habitat | Brush Rabbit, below.

(defined in CM7 Riparian Natural Community
Restoration) that is occupied by the species or
contiguous with occupied habitat.

Objective RBR1.2: Of the 5,000 acres of riparian See Section 3.4.8.3.2, Sitin )
restoration, restore/create and maintain at least 300 Considerations, Species-Specific Actions, Riparian
acres of early- to mid-successional riparian habitat that | Brush Rabbit, below.
meets the ecological requirements of the riparian brush
rabbit and that is within or adjacent to or that
facilitates connectivity with existing occupied or
potentially occupied habitat.

Goal RW1: A teserve system that includes suitable habitat available for the future growth and expansion of
riparian woodrat populations.

Objective RW1.1: Of the 5,000 acres of riparian
restoration, restore/create and maintain at least 300
acres riparian habitat that meets the ecological
requirements of the riparian woodrat (e.g,, dense
willow understory and oak overstory) and that is
adjacent to or facilitates connectivity with existing
occupied or potentially occupied habitat.

Objective RW1.2: Create high-water refiigi
restored sites through the building and
high ground habitat on mounds, be" '

See Section 3.4.8.3.2, Siting and Design
Considerations, Species-Specific Actions, Riparian
Woodrat, below.

See Section 3.4.8.3.2, Sltmg and Design
Considerations, Species-Specific Actions, Valley
Elderberry Longhorn Beetle, below.

and planting e

Object
beetle

See Section 3.4.8.3.2, Siting and Design
Considerations, Species-Specific Actions, Valley
Elderberry Longhorn Beetle, below.

thin drainages
n the vicinity of sites

3.4.8.2 Problem Statement

For descriptions of the ecological values and current condition of the valley/foothill riparian natural
community in the Plan Area, see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and
Objectives. Section 3.3, Biological Goals and Objectives, also describes the need for riparian area
restoration as a component of the conservation strategies for natural communities and associated
covered species, based on the existing conditions and ecological values of these resources.
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Conservation Strategy Chapter 3
The discussion below describes conditions that will be improved through implementation of CM7.

The valley/foothill riparian community occurs in mostly discontinuous patches throughout the Plan
Area and in narrow linear stands in all conservation zones (Figure 3.2-6). This community consists
of riparian forest and scrub primarily along channel margins and unfarmed floodplains. The current
extent of the valley/foothill riparian community represents a small fraction of its historical extent in
the Plan Area (Thompson 1961; The Bay Institute 1998). An estimated 85 to 95% of riparian
vegetation throughout California has been lost to human activities such as river and stream
channelization, levee building, removal of vegetation to stabilize levees, and ext e agricultural
and urban development (Riparian Habitat Joint Venture 2004). Covered activi ill result in a net
increase in riparian habitat in the Plan Area.

Ita and along
se of this natural

natural levees along Delta and Suisun Marsh channels has greatly r
community as habitat for associated covered and other native spe
designed to incorporate riparian vegetation that supports habitat

the use of riprap preclude
iparian vegetation becomes
vees and their design flood

1ative pfedatory fish, contributing to

natural establishment or survival of riparian vegetation."A
established, it is often cleared to maintain the stryx i

by limiting important ecological gr
provide.

adien

4 ghorn beetle depends on elderberry shrubs and while the
eas, populations thrive only in riparian habitat. Yellow-breasted

Riparian restoration is needed to increase the extent and connectivity of
in the Plan Area. It is also needed to increase habitat extent and quality for
cluding the covered side-flowering skullcap.

species that occur in the Plan Area and thatrely on ecological attributes of

hill riparian habitat include Chinook salmon, Central Valley steelhead, Racific-and-River
Llamprey, and white-as en-sturgeon. Saerarnente-splittail use low-velocity backwater habitats
for spawning. Salmonids rely on riparian shade and the resulting cooler water temperatures that
control basic metabolic processes. Salmonids also benefit from contributions of the riparian
community to the aquatic foodweb, in the form of terrestrial insects and leaf litter that enter the
water. Riparian vegetation also supports the formation of steep, undercut banks that provide cover
for salmonids.

Restoration of valley /foothill riparian habitats will increase the abundance and distribution of
associated covered and other native species, improve connectivity among habitat areas within and
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Conservation Strategy Chapter 3

adjacent to the Plan Area, improve genetic interchange among native riparian-associated species’
populations, and contribute to the long-term conservation of riparian-associated covered species.
Covered species that will benefit from the implementation of this conservation measure include
riparian woodrat, riparian brush rabbit, Townsend’s big-eared bat, tricolored blackbird, Swainson’s
hawk, white-tailed kite, yellow-breasted chat, least Bell's vireo, western yellow-billed cuckoo,
western pond turtle, California red-legged frog, valley elderberry longhorn beetle, Delta tule pea,
Mason’s lilaeopsis, delta mudwort, slough thistle, Suisun Marsh aster, Chinook salmon, Central
Valley steelhead, white-sturgeon,-green-sturgeon, and Sacramente-splittail.

3.4.8.3 Implementation

3.4.8.3.1 Required Actions

The BDCP Implementation Office will restore at least 5,000 acres of valley /fi ~1H riparian natural

riparian biological goals and obje
the following actions.

3.4.8.3.2

Connectivity

fnarrow riparian bands with limited value for wildlife movement. Therefore,
lve restoration of large riparian areas will focus on connecting existing wildlife
ng riparian corridors to meet the riparian habitat connectivity objective.

Table 3.4-10. Habitat Requirements for Riparian Restoration

[Note to Reviewers: Pending: a small summary table showing the restoration requirements and the
overlap among them.]
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Conservation Strategy Chapter 3

Vegetation Diversity and Structure

Species Diversity and Structural Heterogeneity

Restoration projects will incorporate a diversity of native riparian species into planting schemes.
This will include the use of uncommon native shrubs characteristic of riparian communities,
including but not limited to buttonwillow (Cephalanthus occidentalis) and elderberry

(Sambucus sp.).

Restoration projects will be designed to provide structural heterogeneity with adequate vertical and

onally Inundated Floodplain
mic process. Because of this dynamic

tection and Restoration), and if necessary, riparian
Natural Communities Enhancement and Management). At

senescent community with a 100% closed canopy in which new growth is suppressed.
For additional details on this late-successional riparian vegetation, see Species-Specific Actions,
Riparian Woodrat and Western Yellow-Billed Cuckoo below.

Because of the dynamic nature of the riparian natural community (see Early to Mid-Successional
Vegetation, above}, the 500 acres of late successional vegetation are not expected to be maintained
in a single location: rather, the BDCP Implementation Office will ensure that at least 500 acres of
late-successional riparian vegetation are present throughout Conservation Zones 5 and 7 at any
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Conservation Strategy Chapter 3

given point in time. This will be accomplished through a combination of riparian restoration and
riparian protection (CM3 Natural Communities Protection and Restoration). At least 200 acres of this
riparian vegetation will be maintained to provide suitable breeding habitat characteristics for
western yellow-billed cuckoo as described below under Species-Specific Actions.

Species-Specific Actions

Riparian Brush Rabbit

facilitate connectivity with, existing occupied riparian brush rabbit habuk'
have the following components (based on Kelly et al. 2011).

Large patches of dense brush composed of riparian veget:
California blackberry (Rubus ursinus), California wild rose (Rosa

californica), stinging nettle (Urtica
edges of riparian shrubs provide de

rye (Leymus triticoides), o i
this species is flood te!
provide good cover.

Riparian Woodrat

Of the 5,000 acres of riparian natural community to be maintained as late-successional vegetation, at
least 300 acres will meet the ecological requirements of the riparian woodrat, and be located within
or adjacent to, or facilitate connectivity with, existing occupied or potentially occupied riparian
woodrat habitat. These 300 acres will have structure appropriate for nesting and nest building and
will include the following components (based on Kelly et al. 2011).
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Conservation Strategy Chapter 3

Tree canopy. Trees will consist primarily of oak (Quercus sp.) but may also include cottonwood
(Populus fremontii), sycamore (Platanus racemosa), large willows and other large trees that
provide opportunities for woodrats to forage in the tree canopy.

Large patches of dense shrub understory. Shrubs may include blackberries, wild rose, small
willows, or other native shrub species to provide cover and substrate for nest building.

Canopy and understory connected by a mid-story composed of native species. Mid-story
may include small trees, tall shrubs, and vines such as California wild grape, to provide
additional cover and facilitate woodrat access to the tree canopy.

Refugia from flooding. High-ground refugia will be built on mounds or b
during flood events (short- and long-term) and sea level rise (long-te

0 provide refuge

Valley Elderberry Longhorn Beetle

with floodplain restoration, tidal habitatt:
restoration techniques and site selegti

on). This community
5, and in other areas it will be allowed to naturally establish
y are appropriate. Large patches of riparian vegetation will be

ing site preparation and planting of native riparian vegetation (e.g.,
oodmgs willow [Sahxgooddmgn] box elder [Acer negundo]) will be

to achieve the biological goals and objectives and restoration targets for each phase. Restoration
sites will be monitored to determine if nonnative vegetation control or supplemental plantings of
native riparian vegetation are necessary.

Riparian Restoration in Restored Tidal Habitats

Woody riparian vegetation will be allowed to naturally reestablish along the upper elevation
margins of restored tidal marsh habitats in Res sHon-Oppertunity-Areas-LROAs} (Figure 3.2-2 and
CM4 Tidal Natural Communities Restoration) where soils and hydrology are suitable, including
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Conservation Strategy Chapter 3
1 segments of stream channels that drain into restored marshes. Suitable soils for restoration are
2 expected to be most extensive in the Cosumnes/Mokelumne, East Delta, and South Delta ROAs. In
3 these ROAs, riparian vegetation is expected to generally form as a band of variable width depending
4 on site-specific soil and hydrologic conditions between high marsh vegetation and herbaceous
5 uplands.
6 Soil salinity in the Suisun Marsh ROA and extensive clay soils in the Cache Slough ROA are expected
7 to limit the extent of riparian vegetation that will become established. In these ROAs, riparian
8 vegetation is expected to generally establish in narrow stringers (e.g., along dikes) and in small
9 patches with suitable soil conditions. Where conditions are appropriate, wo Iparian vegetation
10 will be planted on new levees that are constructed by the Implementation Qffice in'ROAs to provide
11 for the restoration of tidal natural communities, and as necessary to me '
12 ‘
13
14
15 Riparian Restoration on Channel Margins
16 Where compatible with site-specific channel margin ha
17 vegetation will be planted along channel margins on existing levees to enhance
18 ' tion restored in these
19 locations is expected to form narrow stringers
20 margins.

21 3.4.9
22

23
24
25
26

27
28
29
30
31
32

ation, for details on the timing and phasing of CM8. Refer to
il Minimization Measures, EM22-Avoid ne-Minimizationd for
of measures that will be implemented to ensure that effects of CM8 on covered species

33

34 The primary purpose of CM8 is to meet or contribute to biological goals and objectives as identified
35 in Table 3.4-11. The rationale for each of these goals and objectives is provided in Section 3.3,

36 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive

37 management (Section 3.6, Adaptive Management and Monitoring Program}, the Implementation

38 Office will address scientific and management uncertainties and help to ensure that these biological
39 goals and objectives are met.
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Conservation Strategy Chapter 3

Table 3.4-11. Biological Goals and Objectives Addressed by CM8 Grassland Natural Community
Restoration

Biological Goal or Objective How CM8 Advances a Biological Objective
Goal L1: A reserve system with representative natural and semi-natural landscapes consisting of a mosaic of

natural communities that is adaptable to changing conditions to sustain populations of covered species and
maintain or increase native biodiversity.

Objective L1.5: Include sufficient noncultivated Grasslands will be restored along the upper margins
upland areas adjacent to restored and protected of restored floodplains or adjacentito the outside of
lain in

valley/foothill riparian to provide upland habitat levees adjacent to restored flog
values and refugia from flooding, Conservation Zone 7 to proyi
riparian brush rabbit.

land refugia for

Objective L1.7: To accommodate projected future sea | Grasslands will be rest
level rise, within the 65,000 acres of tidal restoration | brackish marsh restor:
include sufficient upland transitional areas adjacent to | to provide uplan:
restored brackish and freshwater tidal emergent harvest mous
wetlands to permit the future upslope establishment
of tidal emergent wetland communities; also include
additional noncultivated upland to provide habitat
and high-tide refugia for native wildlife.

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to
sustain native fish and wildlife species in the Plan Area.

Objective L3.1: Protect and improve habitat linkages
that allow terrestrial covered and other native species

and other native species that use
y locating restoration projects between

Objective GNC1.2: Restore 2,000 a
to connect fragmented patches
and to provide upland habitat
tidal natural communities for w
upland refugia.

Goal GNC2: Biologically diverse grasslands that are managed to enhance native species and sustained by
natural ecological processes.

Grassland planting and seeding will be designed to
cting localized include a mosaic of grassland vegetation alliances to

prioritized in areas that connected existing
fragmented patches of protected grassland.

1y, soil texture, meet this objective. See Siting and Design
egimes, with Considerations.
ates

Objective : ease the extent, distribution, Grassland restoration will be designed to meet this
and density i native perennial grasses intermingled objective, as described in Siting and Design
with other native species, including annual grasses, Considerations.
geophytes, and'other forbs.
Objective GNC2.3: Increase burrow availability for Grassland restoration will improve habitat linkages
burrow-dependent species. by prioritizing restoration areas between existing

grasslands that facilitate movement for broad-
ranging animals.
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Conservation Strategy Chapter 3

3.4.9.2 Problem Statement

For descriptions of the ecological values and current condition of the grassland natural community
in the Plan Area, see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives.
Section 3.3, Biological Goals and Objectives, also describes the need for restoration as a component of
the conservation strategies for the grassland community and associated covered species, based on
the existing conditions and ecological values of these resources.

Although California native grassland originally covered approximately 25% of thegtate land area
(Barbour et al. 2007; Stromberg 2007), it has been identified as one of the 20
ecosystems in the United States (Noss et al. 1995). Grasslands in California ar

fragmented and dominated by nonnative annual grasses and other nonn;

Grassland habitat is distributed around the upland margin of the Sacram
Suisun Bay system, and much has been lost to development and ey

f'grassland habitat
o their conservation.

e San Joaquin kit fox, salt
, tricolored blackbird,
white-tailed kite, giant garter
spédefoot toad, California tiger
rquinez goldenbush, and caper-

BDCP covered species expected to benefit from restored gras
marsh harvest mouse, riparian brush rabbit, Tawnsen i

3.4.9.3

3.4.9.3.1

ion plan, and will be monitored and adaptively managed to ensure that the
d in the restoration plan are met. This restoration planning and preparation

3.4.9.3. Grassland Restoration Approach

Grassland restoration will include converting nongrassland areas (e.g, ruderal or cultivated lands)
into grassland, and restoring native grassland in existing degraded, nonnative grasslands.
Grasslands restored as a component of vernal pool complexes will also count toward the 2,000-acre
minimum restoration area for CM8.

Grassland restoration will increase the extent, distribution, and density of native perennial grasses
intermingled with other native species, taking into consideration the limitations of grassland
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Conservation Strategy Chapter 3

restoration techniques and current knowledge. The historical extent and composition of California
native grasslands is unknown, making the goal of restoring grassland to a presettlement condition
unrealistic (Barry et al. 2006; Keeley 1993). Furthermore, establishment of native grassland can be
difficult and costly (Barry et al. 2006). This is especially the case in areas where soils and other site
conditions are not suitable for native grasslands. Many areas presently occupied by nonnative
grasslands were likely historically occupied by scrub or chaparral communities: these areas should
not be converted to native grassland because the site factors are likely to be unsuitable for
supporting native grasses, and establishment of native grassland on such sites would represent
type-conversion rather than restoration (Keeley 1993). Grassland restoration projects will therefore
carefully consider historical conditions.

Several native grassland restoration projects have been successfully imp!
BDCP Plan Area.

pxious weeds. The
tion, native plant seeding

such as harding grass and rip-gut brome, as well as
restoration required weed and annual grass remov.
and post-seeding management.

[Note to Reviewers: Additional information will be added regarding Audubon Bobcat Ranch in Yolo
County, Jepson Prairie Restoration, and possibly others.]

Rather than completely eliminating no
native biodiversity and improvingnati

d restoration will focus on increasing

nctions. The grassland restoration

3.6, Adaptive Management and Monitoring
echniques and other pertinent information as it

Areas where restoration would connect small patches of grasslands in Conservation Zones 1 and

11 with larger expanses of grassland in the Jepson Prairie area.

Areas where restoration would connect grasslands in Conservation Zone 8 to other high-quality
grassland habitat to the west and southwest of the Plan Area, and support the conservation
areas assembled for the Eastern Contra Costa County HCP/NCCP and the San Joaquin County
HCP.
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Uplands adjacent to restored tidal brackish emergent wetlands in Suisun Marsh, to provide
refugia for salt marsh harvest mouse and other wildlife.

Areas adjacent to riparian brush rabbit and riparian woodrat habitat along the upper margins of
restored floodplains that are expected to be flooded infrequently, and along the outside edges of
levees adjacent to floodplain restoration.

Areas adjacent to restored freshwater emergent wetland restored (CM10 Nontidal Marsh
Restoration), to provide basking sites and upland refugia for giant garter snake

Grassland restoration will focus on creating a mosaic of grassland vegetation ces, reflecting

be targeted to parcels with low soil fertility and those that have n
production. Site conditions (both physical and biological) and lan
developing blologlcally approprlate management techni

fugia for riparian brush
plain grasses native to the

will establish grassland pl
other native wildlife that
high-tide events.

Grasslands restore

(EIyﬁiusgIaucus), and needlegrass (Nassella spp.); 2 to 4% native forb
rifolium hirtum); and 5% alfalfa (Medicago sativa). USFWS guidelines also

3.49.3.4 Restoration Techniques

Grassland sites that have been highly degraded but retain native grassland species may not require
extensive seeding or planting but may be restored with improved livestock grazing and removal of
invasive weeds through herbicide application, mowing, or hand removal. Treatments will be
appropriate for site conditions. If the success of treatments is uncertain, treatments will be applied
in test plots and, if found successful, expanded to larger areas.
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The following techniques may be applied to grassland restoration projects, although the
Implementation Office is not limited to these techniques. Other approaches and techniques may be
applied to grassland restoration projects based on the best information available at the time the
restoration project is being planned and designed, and approaches that have been proven successful
for past restoration projects. See CM11 Natural Communities Enhancement and Management for a
description of techniques for grazing and invasive plant control to promote establishment of native
grassland species in nonnative grasslands.

Sites that have been highly disturbed may require pretreatment before grassland: estoration
techniques are applied. For example, invasive weeds may need to be remove a variety of

require the recontouring of graded land as appropriate.

Native grasses grow better if the seeds are collected from a nearhj
2006). Seed sown on grassland restoration sites will be collected
natural site with similar ecological conditions. Seed nurseri

successfully started when seeded at about 3 t
The seed may be broadcasted using a tractor-mg
be used. Plugs may be used rather than seeding in'
Survivorship for plugs is often 95% or better, as the

especially on steep hillsides.
e period for native grasses is the

ones 1, 8, or 11 to achieve no net loss of vernal pool acreage from
The restored vernal pool complex will consist of vernal pools and swales

Refer to Chapter 6, Plan Implementation, for details on the timing and phasing of CM9. Refer to
Appendix 3.C, Avoidance and Minimization Measures, GM22-Aveid na-Minimizeationd for
a description of measures that will be implemented to ensure that effects of CM9 on covered species

esulting-from-implementation-of this-m will be avoided or minimized. Refer to Section 3.6,
Adaptive Management and Monitoring Program, for a discussion of monitoring and adaptive
management measures specific to this conservation measure.

Bay Delta Conservation Plan 3.97 February 2012
Administrative Draft ICF 00610.10

ED_000733_DD_NSF_00047378-00107



| Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and

| does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document

| during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3

3.4.10.1 Purpose

WS

The primary purpose of CM9 is to meet or contribute to the bioclogical goals and objectives as
identified in Table 3.4-12. The rationale for each of these goals and objectives is provided in Section
3.3, Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive
management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation
Office will address scientific and management uncertainties and help to ensure that these biological
goals and objectives are met.

N OO N

8  Table 3.4-12. Biological Goals and Objectives Addressed by CM9 Vernal Pool Com ylex Restoration

Biological Goal or Objective

Objective VPCNC1.2: Restore vernal pool complex in | This objective wil
Conservation Zones 1, 8, and/or 11 to achieve no net | as described in Se
loss of vernal pool acreage.

be.fully

met by implementing CM9,
on ‘

Objective VPP1.2: Protect and/or establish at least
two currently unprotected occurrences of Heckard’s
peppergrass in Conservation Zones 1, 8, or 11.

| Objective VPP1.3: Protect at least two currently
unprotected occurrences of San Joaquin spearscale in
Conservation Zones 1, 8, or 11.

ectibn 3.4.10.3.4, Establishment of
Occurrences.

9
10 CM9 will also provide benefits:bey fied as biological goals and objectives. All benefits
11 : Y
12 The purpose of CM9 is to pool ecosystem function and ensure no net loss of
13 vernal pool acreage resulti 0! CP covered activities. The federal government (USFWS and
14 1o
15 : nd, to the extent possible, ecosystem function (U.S. Fish and
16 ddition to meeting this no netloss policy, vernal pool restoration will
17 | ,
18 contribute to the recovery of covered species associated with vernal pools
19 y of benefits to covered species and Section 3.3.5, Species Biological Goals
20
21
22
23 vernal poel complex natural community and its associated covered species.
24 3.4.10.2 Problem Statement
25 For descriptions of the ecological implications and current condition of the vernal pool complex in
26 the Plan Area, see Chapter 2, Existing Conditions and Section 3.3, Biological Goals and Objectives.
27 Section 3.3 also describes the need for a restoration program as a component of the conservation
28 strategies for vernal pool complex natural communities associated covered species, based on the
29 existing conditions and ecological values of these resources.
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The discussion below describes conditions that will be improved through implementation of CM9.

Restoration of vernal pool complex habitat as described here will offset vernal pool loss resulting
from BDCP covered activities and contribute to the recovery of associated vernal pool covered
species. Restored vernal pool complex will be built off of the existing reserve system, and in
conjunction with protection of 600 acres of existing vernal pool complex, contribute to the
establishment of a large, interconnected vernal pool reserve system in the Plan Area. Establishment
of a large vernal pool complex reserve system will prevent further habitat fragmentation that can
otherwise disrupt hydrologic processes and gene flow. A large, interconnected v nal pool reserve
system is also important in order to provide sufficient upland habitat for the protection of vernal
pool plant pollinators, provide for dispersal of vernal pool plants and animals; and sustain important
predators of herbivores such as rodents and rabbits (U.S. Fish and Wildlife )
pool reserve system, including both restored and protected vernal pool
following vernal-pool-dependent covered species:

Conservancy fairy shrimp
Vernal pool fairy shrimp
Vernal pool tadpole shrimp
Mid-valley fairy shrimp
California linderiella
California tiger salamander
Alkali milk-vetch
Legenere

Heckard’s peppergra

San Joaquin spearsca

nal pool complex natural community.

t of vernal pool complex restoration will be determined in implementation based on the

following eriteria.

If restoration is completed (i.e., restored habitat meets all success criteria)} prior to impacts, then
1.0 acre of vernal pool complex will be restored for each acre affected (1:1 ratio).

If restoration takes place concurrent with impacts (i.e., restoration construction is completed,
but restored habitat has not met all success criteria, prior to impacts occurring), then 1.5 acres
of vernal pool complex will be restored for each acre affected (1.5:1 ratio).
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In either case, the density of wetted area of vernal pool must be the same as or greater than thatlost
to covered activities to ensure no net loss of wetlands and wetland function. In lieu of restoration, an
equivalent amount of vernal pool restoration credit may be purchased at a USFWS- and DFG-
approved vernal pool mitigation bank if the bank occurs in the Plan Area and meets the site
selection criteria described below.

3.4.10.3.2 Siting and Design Criteria

Vernal pool restoration sites will meet the following site selection criteria.

The vernal pool restoration site is in Conservation Zone 1, 8, or 11.

The site has evidence of historical vernal pools based on soils, remnai
vegetation, historical aerial photos, or other historical or site-speci

The site supports suitable soils and landforms for vernal poo;

The adjacent land use is compatible with restoration and long-
natural community functions (e.g., not adjacent to urban

Remnant natural ver
historical vernal pools

foning habitat, restored vernal pool complex will be vegetated with
from appropriate areas in the same conservation zone. Soil inocula will not

also create thatch problems in the vernal pools (see Baraona et al. 2007 for problems of
nonnative species thatch buildup due to soil inocula).

Propagules (cysts) of covered vernal pool invertebrate species will not be introduced into
restored vernal pools through the use of soil inocula unless the source vernal pools are free of
perennial pepperweed, swamp timothy, and Italian ryegrass. Vernal pool invertebrates are
expected to be passively introduced into the restored vernal pools through the movement of
other animals from pool to pool.
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3.4.10.34 Establishment of Covered Plant Occurrences

The BDCP Implementation Office will protect at least two currently unprotected occurrences of
Heckard’s peppergrass and at least two currently unprotected occurrences of San Joaquin spearscale
in Conservation Zones 1, 8, or 11, consistent with Objectives VPP1.2 and VPP1.3. If lands with
unprotected occurrences are unavailable for acquisition, plant occurrences will be established in
restored vernal pool complex using seed from the same conservation zone as the restored vernal
pool complex. The methods for establishing each occurrence, as well as monitoring methods, success
criteria, and contingency measures, will be detailed in the site-specific restoratior jj’lan.

3.4.10.3.5 Site-Specific Restoration Plans

A site-specific restoration plan will be developed for each vernal pool re:
restoration plan will include the following elements.

A description of the aquatic functions, hydrology/topography,
for the design reference site, the existing condition of the rest
condition of the restored site. |

A description of the restoration monitorin
whether success criteria have been met.

and irrigation.

A description of maintenance
success criteria are met.

ill be managed and maintained consistent with the site-specific
gion success criteria have been met, and will henceforth be managed in
n CM11 Natural Communities Enhancement and Management.

0 Nontidal Marsh Restoration, the BDCP Implementation Office will restore 400 acres of
nontidal freshwater marsh in Conservation Zones 2 and 4. CM10 actions will be phased, with 100
acres restored by year 2 and 400 (cumulative) acres restored by year 8 of gPlan implementation.

[Note to Reviewers: The timeline described above may be too aggressive. It may be more feasible to
extend the requirement to ca. 100 acres in each 5-year increment, to achieve 400 acres by year 20.]

Refer to Chapter 6, Plan Implementation, for details on the timing and phasing of CM10. Refer to
Appendix 3.C, Avoidance and Minimization Measures, & \eidanceand-MipimizationMeasuresfor
a description of measures that will be implemented to ensure that effects of CM 10 on covered
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species resulting-from-implementation-of-this-measure-will be avoided or minimized. Refer to
Section 3.6, Adaptive Management and Monitoring Program, for a discussion of monitoring and
adaptive management measures specific to this conservation measure.

3.4.11.1 Purpose

The primary purpose of CM10 is to meet or contribute to biological goals and objectives as identified
in Table 3.4-13. The rationale for each of these goals and objectives is provided in Section 3.3,
Biological Goals and Objectives. Through effectiveness monitoring, research, and g 'éptive
management (Section 3.6, Adaptive Management and Monitoring Program}, th lementation

e le ol B R

10

11

Goal NFEW /NPANC1: Nontidal marsh consisting of a mosaic of nontidal freshwater emergent perennial
wetland and nontidal perennial aquatic natural communities, and providing habitat for covered and other
native species,

“ifbn Office will create 400

nunities in locations and with habitat
nents to support giant garter snake and

garter snake and western pond turtle. rn pond turtle in the Plan Area.

Objective NFEW/NPANC1.2: Of the at: :

See above.

Marsh/White Slough garter sn
Conservation Zone 2, and atle
habitat occupied by the Yolo Ba

12

13

14
15
16
17
18

19
20
21
22
23
24

: Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3,
Biol al DObjectives also describes the need for restoration as a component of the
strategies for nontidal marsh and associated covered species, based on the existing
and ecological values of these resources.

The ecological function of nontidal marsh is limited because it occurs in highly fragmented and small
patches in the Planning Area and adjacent lands. A substantial reduction in the extent, distribution,
and condition of nontidal freshwater perennial emergent wetland communities that historically
occurred throughout the Central Valley and along the perimeter of the Delta has reduced the extent
and diversity of these communities as habitat for many native species, including the giant garter
snake (Gilmer et al. 1982; The Bay Institute 1998).
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While there are records of giant garter snake in tidal marshes of the central Delta, the species is known
primarily from nontidal marsh in the interior of the Central Valley, including along the eastern
perimeter of the Sacramento-San Joaquin Delta. Agricultural conversion and stream channelization
have removed nontidal marsh, leading to widespread giant garter snake population declines and
restricting extant populations to remaining degraded or suboptimal habitats, such as irrigation
channels and rice fields. A lack of nontidal marsh limits the ecological benefits to fish and wildlife by
limiting important ecological gradients and ecosystem functions that these habitats would provide,
particularly in association with other native habitats including nontidal permanent aquatic, grassland,
and riparian habitats. Restoring nontidal marsh to reestablish a more natural ec "giéal gradient and
incorporating aquatic, riparian, and upland transitional habitats is expected, al
conservation of other natural communities, to increase the abundance and r

However, the nontidal marsh restoration will focus on
giant garter snake and western pond turtle.

3.4.113 Implementation

3.4.11.3.1 Required Actions

The Implementatlon Office will restore at least 400 acr "kontidal freshwater marsh in

giant garter snake prese
Basin/Willow Slough gia

functions, includir
roosting hab'

ater mergent wetland, to provide upland habitat for giant garter snake
[ id.nesting habitat for waterfowl: this will be credited toward the 8,000
protected or the 2,000 acres of grassland to be restored.

Securi%‘r"ig sufficient annual water to sustain habitat function;

Establishing connectivity with the existing water conveyance system and habitats occupied by
giant garter snakes;

Site preparation, planting of native marsh vegetation, and maintenance of plantings; and

Control of nonnative plants.
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3.4.11.3.2 Siting and Design Considerations

Nontidal marsh restoration will be designed to support the range of habitat conditions necessary for
giant garter snake and western pond turtle. Although the restored marsh may provide nesting
habitat value for tricolored blackbird, it will not be designed specifically for this species (large,
dense patches of emergent vegetation) but will instead provide a mosaic of open water and
relatively open emergent vegetation. Once restoration is complete, it will be monitored to determine
if subsequent management actions may be required to ensure successful regeneration of native
marsh plant species and other appropriate habitat conditions for the target covep d species.

a freshwater

Nontidal marsh will be established through conversion of existing cultivated
marsh-perennial aquatic complex in areas where hydrology and soils ares

sites that are currently
n.because of changing land

appropriate for perennial wetlands that did not hlstorlcal :
uses and altered hydrologlc flows. [t is imperatiy,

‘a fombination of emergent, tule-dominated
s at variable angles. As described in cM3 Natural

ill be allowed to naturally reestablish along the edges of perennial aquatic

yut will also be planted as needed to facilitate marsh development and to manage species
composition. The choice of plant species for perennial wetland restoration sites will be based on a
palette of native wetland plants including freshwater emergent and aquatic species. The palette will
be developed during the implementation process. Ideally, the plants will be grown from soil, seed, or
plant stock from local wetland sites. In addition, vegetation is expected to evolve after the original
planting such that volunteer plants may move into the wetland over time. In some cases, this can
include nonnative invasive species that are not desirable in the reserve system. Therefore,
restoration plans will address management of nonnative invasions. Additional issues that will be
addressed in wetland design include preventing fish from becoming trapped in the ponds if the
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Conservation Strategy Chapter 3

hydrology source is from a perennial water body that supports fish (e.g., by the use of fish screens or
other appropriate devices). The development of marsh vegetation will be monitored to determine if
nonnative vegetation needs to be controlled to facilitate the establishment of native marsh
vegetation or if restoration success could be improved with supplemental plantings of native
species. If indicated by monitoring, nonnative vegetation control measures and supplemental
plantings will be implemented.

3.4.12 Conservation Measure 11 Natural Communities
Enhancement and Management

This section describes the enhancement and management actions,
and objectives for natural communities and covered species other
management prmaples guidelines, and techniques to be agpi

“'certain conservation
] nservation lands as they are
see Chapter 6, Plan

nd CM11). Refer to Appendix 3.C,
inbmization-Measuresfor a description
ots of CM 11 on covered species resulbng
ided or minimized. Refer to Section 3.6, Adaptive
ion of monitoring and adaptive management

Implementation, for details on the tlmmg and phas '
Avoidance and Mmzmwatzon Measures, €M :

imolemaeniati £ is

Management and Monitoring
measures specific to this g

34.12.1

ogical Goal or Objective How CM11 Advances a Biological Objective

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native

species.

Objective L2.1: Allow natural flooding regimes to If natural flooding disturbance is not sufficient to
promote regeneration of desirable natural achieve riparian structural objectives, mechanical
community vegetation and structural diversity, or vegetation management will be implemented as
implement management actions that mimic those described in Riparian Vegetation Enhancement and
natural disturbances. Management.

Bay Delta Conservation Plan 3.105 February 2012
Administrative Draft ICF 00610.10

ED_000733_DD_NSF_00047378-00115



| Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and

| does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document

| during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3

Biological Goal or Objective How CM11 Advances a Biological Objective

Objective L2.7: Increase native species diversity and | Invasive plant and wildlife control will be

relative cover of native plant species, and reduce the | implemented within the reserve system to reduce
introduction and proliferation of nonnative species. competition, predation, and nest parasitism on native
species, thereby improving conditions for native
biodiversity. Livestock grazing is expected to help
maintain or increase native plant diversity, following
the management plans described below.

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to
sustain native fish and wildlife species in the Plan Area.

Objective L3.1: Protect and improve habitat
linkages that allow terrestrial covered and other

native species to move between protected habitats
within and adjacent to the Plan Area. controlled in grassiands t
amphibians andg
System Permeabi

Goal VFRNC2: Increase structural diversity to include a mosaic of seral stages, age classes, plant zonation,
and plant heights and layers characteristic of valley /foothill riparian community.

Objective VFRNC2.1: Restore, maintain and enhance tural processe
structural heterogeneity with adequate vertical and b heterogeneity, active
horizontal overlap among vegetation components tionisuch as‘planting or thinning will be
and over adjacent riverine channels, freshwater
emergent wetlands, and grasslands.

Objective VFRNC2.2: Maintain at least 1,00
of early- to mid-successional vegetation with a
developed understory of dense shrubs.

ructural heterogeneity, active
on such as planting or thinning will be

implemented. See Riparian Vegetation Enhancement
d Management.

Goal VERNC3: Maintain or increase native biodiversity that characterizes the valley/foothill riparian
community.

Rare and uncommon shrubs will be planted in
riparian areas within the reserve system. See
Riparian Vegetation Enhancement and Management.

Grazing management, prescribed burns, reseeding,
and other grassland management techniques as
emistry, soil texture, described in Grassland Vegetation Enhancement and
bance regimes, with Management will be implemented to achieve this

f historical states. objective.

2.2: Increase the extent, distribution, | Grazing, prescribed burns, supplemental plantings,
and density of native perennial grasses intermingled | and other techniques will be implemented to

with other native species, including annual grasses, promote native perennial grasses and other native
geophytes, and other forbs. plant species. See Grassland Vegetation Enhancement
and Management.
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Conservation Strategy Chapter 3

Biological Goal or Objective How CM11 Advances a Biological Objective

Objective GNC2.3: Increase burrow availability for Rodent control will be reduced or eliminated within
burrow-dependent species. the reserve system. Manage grasslands through
grazing, prescribed burns, and other measures to
optimize conditions for burrowing mammals. See
Ground-Dwelling Mammals.

Objective GNC2.4: Increase prey, especially small Rodent control and pesticide use will be reduced or
mammals and insects, for grassland-foraging species. | eliminated within the reserve system. Manage

grasslands through grazing, pre
other measures to optimize co

plant control,
I water sources into

Objective ASWNC2.1: Provide appropriate seasonal
flooding characteristics for supporting and
sustaining alkali seasonal wetland species.

removal of adve
reserve (e.g., agr

pool species.

Objective VPCNC2.1: Maintain or enhance vernal
pool complexes to provide the appropriate

inundation (ponding) characteristics for supparting
and sustaining vernal pool species.

Objective VPCNC2.2: Maintain and.enhan
pollination service in the vernal pob pmplex
especially by native invertebra
solitary bees.

Monitoring, pilot experiments and adaptive
nagement will be implemented to achieve this
objective. See Vernal Pool Pollinators.

Goal RBR1: Suitable habitat available for the future srowth and expansion of riparian brush rabbit
populations.

If flooding and other natural processes are not
restoration, r: sufficient to sustain suitable habitat characteristics,
acres of early-t riparian brush rabbit habitat will be manipulated
that meets the ecplogi ui nts of the through plantings and other techniques to achieve

' is within or adjacent this objective. See Riparian Vegetation Enhancement
ty with existing and Management.

ate and maintain high-water Created refugia in riparian brush rabbit habitat will
00 acres of restored riparian brush be maintained to ensure that their functionality is
rabbit habitatand additional protected lands sustained. See Riparian Vegetation Enhancement and
occupied or with potential to become occupied by Management.

riparian brush rabbit, through the building and /or
restoring of high ground habitat on mounds, berms,
or levees, so that refugia are no further apart than 20

meters.
Bay Delta Conservation Plan 3.107 February 2012
Administrative Draft ICF 00610.10

ED_000733_DD_NSF_00047378-00117



]

O OO NN W

WS

| Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and

| does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document

| during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3
Biological Goal or Objective How CM11 Advances a Biological Objective
Objective RBR1.4: In protected riparian areas, Occupied riparian brush rabbit habitat will be
monitor for and control nonnative predators that monitored for predators, and predators will be
impede survival and breeding success of riparian trapped if monitoring shows potential adverse
brush rabbits. predation effects on the species. See Riparian
Nonnative Predator Control.

Goal RW1: A reserve system that includes suitable habitat available for the future growth and expansion of
riparian woodrat populations.

Objective RW1.1: Of the 5,000 acres of riparian If flooding and other natural progesses are not
restoration, restore/create and maintain at least 300 | sufficient to sustain suitable by characteristics,
acres riparian habitat that meets the ecological riparian woodrat habitat wilt'be

requirements of the riparian woodrat (e.g,, dense through plantings and

willow understory and oak overstory) and that is this objective. See Rip
adjacent to or facilitates connectivity with existing and Management.
occupied or potentially occupied habitat.

Objective RW1.2: Create high-water refugia in
restored sites through the building and/or restoring
of high ground habitat on mounds, berms, or levees,

so that refugia are no further apart than 20 meters.

Goal TRBL1: Improved nesting, nesting-adjacent foraging, and wmtermg habltat for tricolored blackbirds in
the Plan Area.

Objective TRBL1.2: Manage protected tricolored
blackbird nesting habitat to provide young, lush

stands of bulrush/cattail emergent vegetatioiand
prevent vegetation senescence.

Objective TRBL1.3: Of the cultivated |
protected as covered species habitat, pro
to 19,000 acres of moderate or higherqualit
cultivated lands as nonbreedi '
50% of which is of high or ver

Cultivated lands protected for tricolored blackbirds
will be managed to ensure quality characterisitcs
cessary to achieve this objective.

Cultivated lands protected for tricolored blackbirds
will be managed to ensure quality characterisitcs
necessary to achieve this objective.

Natural communities and covered species habitat in the Plan Area have been degraded as a result of
many human-related activities such as flood control and hydrologic alteration, urban and
agricultural runoff, and introduction of invasive plant and wildlife species. Enhancement of natural
communities and covered species habitat will therefore be necessary to reverse historical trends,
and management will be necessary to prevent further degradation in the reserve system. For
descriptions of the ecological values and current condition of natural communities in the Plan Area,
see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3,
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Conservation Strategy Chapter 3

Biological Goals and Objectives describes in detail the need for enhancing and managing each natural
community as a component of the conservation strategies for these communities and associated
covered species, based on the existing conditions and ecological values of these resources.

3.4.12.3 Implementation

[Note to Reviewers: Additional management tools to address fisheries habitat within the reserve
system will be added to this section.]

3.4.123.1 Site-Specific Management Plans

of acquiring parcels, the Implementation Office will conduct surve
necessary to assess the ecological condition and function

actions.

The management plans will include, bu

The biological goals and obje
parcels.

ps, assessment of covered species habitat
er native wildlife species, vegetation structure and

) at benefit covered communities, habitats, and species and
late; are necessary for implementing community conservation
ary for implementing species specific conservation measures.

i lan developed in coordination with the appropriate agencies and to the
practi¢able, consistent with achieving the biological objectives of the BDCP.

Applicable permit terms and conditions.

Terms and conditions of conservation easements when applicable.
Management actions and schedules.
Monitoring requirements and schedules.

Established data acquisition and analysis protocols.
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Conservation Strategy Chapter 3

Established data and report preservation, indexing, and repository protocols.
The adaptive management approach.
Any other information relevant to management of the preserved parcels.

Management plans will be periodically updated to incorporate changes in maintenance,
management, and monitoring requirements as they may occur over the term of the BDCP.

Based on the assessment of existing site conditions (e.g., soils, hydrology, vegetation, occurrence of

covered species) and site constraints (e.g., location and size), and depending on biological objectives
of the conserved lands, management plans will specify measures for enhancing _maintaining
habitat as appropriate.

ally reviewed and
the BDCP adaptive

Program) and the results of the latest researc
unit.

3.4.12.3.2

Balance conflicting species needs. The effects of an enhancement or management action must
be evaluated for all covered species before management decisions are finalized. For instance,
some pond-dependent covered species can require conflicting habitat conditions. Dense
emergent vegetation around pond margins can provide good habitat for tricolored blackbird
and California red-legged frog but may not provide appropriate habitat for California tiger
salamander or western pond turtle. The large size of the reserve system will allow disparate
actions to occur in different places and achieve net benefit for all of the covered species.
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Conservation Strategy Chapter 3

Account for inherent variability. Chance events can often exert strong effects on species and
natural systems. The most common chance events are associated with weather (e.g., rainfall,
temperature, timing of seasons, drought, and the unknown ramifications of global climate
change). Other chance events are associated with species populations themselves; these may
include reproductive success and dispersal. Such inherently uncontrollable variables and their
effects on covered species are best offset by maintaining within the reserve system a variety of
microsites, environmental gradients, and management treatments. This ensures that covered
species can take advantage of suitable habitat during favorable conditions and find refugia in
unfavorable conditions. |

.6, Adaptive Management
iples as well as to the

implemented in such a way that m
Avoidance and Minimization ]

covered species and their habitats during fire management activities on reserves (see Fire
Management, below).

Bay Delta Conservation Plan 3111 February 2012
Administrative Draft ICF 00610.10

ED_000733_DD_NSF_00047378-00121



Note to Reader: This is a revised working draft prepared by the BDCP consultants.- This document is currently undergoing review by the Department of Water
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and
does not necessarily reflect the position of the state or federal agencies. It is expected to go through several more revisions prior to being released for formal public
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public droft of o revised version of this document
during the formal public review and comment period.—Responses will be prepared only on comments submitted in the formal public review and comment period.

Conservation Strategy Chapter 3

Guidelines and Techniques

Fire Management

Fire management will be a component of each site-specific management plan. Several natural
communities in the Plan Area are adapted to fire and respond positively after a burn (e.g.,
grasslands, vernal pool complex). Therefore, some wildfires will be allowed to burn naturally to
provide periodic disturbances that will benefit natural communities and covered species, within the
larger land-use context. The fire management component of each management plan,must include a

he useof biologically
ment for the reserve

system should be based, in part and as applicable, on.an ag ee J
fighting techniques. The management plans will inclu sponse, from full
3] property, to less than full

ersonal property is not compromised,

e using environmentally sensitive suppression methods. Examples of
ression tactics guidelines and actions that will be implemented include the

ironmentally sensitive methods (i.e., procedures, tools, equipment) designed to
ze resource damage and reduce costs.

Give serious consideration to the use of water as a firelining tactic.

Establish equipment wash stations to remove noxious weed seeds from tires and vehicle
undersides prior to their first use in a reserve.

6 For example, see <http://www.wildfirelessons.net/documents/GB_MIST_Guidelines.pdf> or the National
Wildfire Coordinating Group at <www.nwcg.gov>.
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Conservation Strategy Chapter 3

[colN B e) U1 s W DN e

If there is a risk that a hose coming directly from a local unit's cache is contaminated with
noxious weed seeds, obtain fresh hose from the regional cache.

Establish mobilization and demobilization areas outside the reserve to minimize spread of
noxious weeds or diseases.

Consider the use of helibucket with water or foam before calling for airtankers and retardant.

In order to ensure that the management plans are followed during fires, the Implementation Office

| suance. This will
t plans to be developed
the operating agreement.

The wildfire local operating agreement will be in place within 4 y
allow time for the fire management component of reserve unit ma
and for the Implementation Office to work closely with
Specifically, the wildfire local operating agreement for th
functions, at a minimum. '

with respect to wildland fire.

Be the local working agreeme
all activities related to wildlanc

Allow the Implement ; resource advisor in the incident command system and
an on-site monitor in theev dfire.

pression tactics during and after wildland fires to ensure the
ntal impacts.

techniques. Staff with this expertise will also help to ensure clear and frequent communication with
Cal Fire, which is essential to proper implementation of these techniques during a wildfire. Staff with
this expertise will also help to ensure immediate assessment and possible responses following

7 The Implementing Entity will update the appropriate local firefighting agencies of sensitive resources in the
reserve system as the reserve system grows.
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Conservation Strategy Chapter 3

detection of wildfires in the reserve system. For a description of guidelines and techniques for
prescribed burns, see the section below on the grassland natural community.

Invasive Plant Control

Some nonnative plants pose a serious threat to ecosystem function, native biological diversity, and
many covered plant species. However, many nonnative plants cannot be effectively controlled
because of their great abundance, high reproduction rate, and proficient dispersal ability; the high
cost of control measures; or unacceptable environmental impacts of control measutes. Therefore,

ve plants listed by the
trol infestations of noxious and

The kno
diversity,

tion of known or potential effects on ecosystem function, native biological diversity,
/e natural communities, and covered species.

The development and application of criteria for establishing invasive plant control priorities.

The integration and coordination of invasive plant control efforts in the reserve system with the
efforts of other ongoing invasive plant control efforts in the Plan Area.

8 This is the approximate interval at which the list of invasive plants in California is updated by the California
Invasive Plant Council.
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Conservation Strategy Chapter 3

A description of methods to control and prevent the establishment of invasive plants and
criteria for evaluating the suitability of application of these methods based on site-specific
conditions.

A description of a process by which future invasive plants can be evaluated quickly to determine
the best course of action for their effective removal or control.

Development of the invasive plant component of the reserve unit management plans will be
coordinated with other major resource management agencies in the study area ingluding DFG,
USFWS, operating regional HCPs and NCCPs, and counties with jurisdictions ovet parks. Because

invasive plants will be prioritized such that the invasive plants with the g
species are addressed first.

Additional invasive plant control specific to natural communities is'de nder the natural
community sections below.

Herbicide Application

Herbicides may be used judiciously within th .control or eradicate invasive
rtain invasive plants (e.g., Transline

d personnel will conduct any

wetlands, and other water resources. Herbigide use will eserved for instances where no other
eradication techniques are effecti

ponds and seasonal
Wetland Natural Co

cies are adversely affecting covered species such as California black rail or
then the establishment and abundance of nonnative predatory species will be
manipulation techniques or trapping.

| pig control. Feral pigs have the potential to adversely affect all wetland types in the Plan
.especially at the western end of the Plan Area where this species is currently known to
occur.“The impact of rooting activities in ponds, seasonal wetlands, and emergent wetland
natural communities may be reduced by fencing, although fencing to exclude feral pigs will need
to be built for that purpose and maintained frequently in order to be effective. If fencing is used,
it must be constructed so as not to restrict wildlife movement routes or corridors. In cases
where livestock access to ponds and surrounding uplands is desired but feral pigs are degrading
habitat, a feral pig control program could be initiated to improve pond habitats. Feral pig control
has been effective on San Francisco Public Utility Commission land in the adjacent Alameda
Creek watershed (Koopman pers. comm.) and in Henry W. Coe State Park (Sweitzer and Loggins
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Conservation Strategy Chapter 3

2001; program is on-going). Feral pig control will be focused on parts of the reserve system
where the concentrations of feral pigs are high and impacts on native communities have been
observed. It would be difficult to census the exact number of feral pigs within the reserve system
without an extensive effort. However, rooting disturbance can be monitored. Pig populations
will be controlled during the permit term as long as their disturbance (i.e., rooting disturbance)
adversely affects the Implementation Office’s ability to successfully implement the conservation
strategy for BDCP.

methods will be implemented if monitoring determines that L
declines in covered bird species in the Plan Area.

ing habitat will include a
to enhance reproductive

Mosquito Abatement

Enhancement of pond and wetland:

habitat for mosquitoes (pr
between mid-Jul
mosquito contro
unit managem nt p

ture of mosquito control activities and explam spec1f1c measures
minimize effects on covered species consistent with the BDCP. The
example of a local conservation plan that has created and managed
uccessful partnership with alocal vector control agency.

wildlife skpécies to move freely within the reserve system and to other habitat outside the reserve
system. In landscape ecology, permeability differs from connectivity in that connectivity refers to
creating connections between existing large protected areas of species habitat (described in CM3
Natural Communities Protection and Restoration), while permeability refers to the relative potential
for a species to move across a landscape (Singleton et al. 2002). For example, removal of a fence or
other barriers to species movement would increase landscape permeability.

The permeability of the study area will be increased by the actions listed below, where applicable.
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Conservation Strategy Chapter 3

Retrofitting or removing fences that serve as barriers or hazards to wildlife movement.

Improving culverts and other crossing points under roads to make them more attractive and
safer for wildlife.

Collecting consistent data on wildlife movement throughout the Plan Area to better inform the
location and type of structures that will facilitate safe movement.

Managing grassland vegetation and thatch to facilitate dispersal of amphibians, such as
California tiger salamander, for which dense vegetation may hinder movement;

existing roads within the reserve system will be used for management o
those that are unnecessary will be removed and decommissioned

be maintained to the extent necessary for access.

Culverts that create a one-way barrier? along w,
movement of fish and aquatic amphibians both t
retrofitting involves replacing small obstructlve
species to move through more readily.

mple, fencing could be installed along the
the roadway and through undercrossings.

plemented to manage and enhance the aquatic and emergent
ereserve system, including tidal brackish emergent wetland, tidal
id, nontidal freshwater perennial emergent wetland, tidal perennial
srennial aquatic. Applicable management and enhancement actions

g of this conservation measure will also be implemented. Where there are

The following management actions will be implemented for all emergent wetland communities in
the reserve system.

9 One-way barriers occur when species can move in one direction, but not the other (e.g., fish moving downstream
but not upstream).
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Conservation Strategy Chapter 3

Reduce distribution and abundance of invasive plant species that threaten covered species and
biodiversity associated with emergent wetland communities (see Emergent Wetland Invasive
Plant Control).

Maintain tidal mudflats by reducing distribution and abundance of invasive plant species (see
Maintenance of Tidal Mudflats).

Create or maintain upland areas that can serve as refugia during high-tide events (e.g., grassland
patches for salt marsh harvest mouse (see Maintenance of Upland Refugia).

Reduce distribution and abundance nonnative wildlife that threatens cove
emergent wetland communities (see Nonnative Wildlife Control).

Maintain vegetation composition and structure to support appropri
covered species (see Vegetation Management).

Control human and pet access into wetland areas.

pepperweed, bull thistle, and annual grassﬁ
impact covered species.

Contribute to the control of seed pr k
Suisun thistle (see Seed Preda

The following additional
freshwater perennial em

Establish seasonal buffer zones around aquatic habitats to reduce disturbance and improve
foraging habitat for tricolored blackbirds.
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Guidelines and Techniques

Emergent Wetland Invasive Plant Control

Invasive plants in emergent wetlands include perennial pepperweed, fennel, bull thistle, and giant
reed (Arundo donax): these species can form dense monocultures that eliminate native plants and
degrade wildlife habitat. Additionally, some small nonnative annuals, such as barbgrass (Hainardia
cylindrical) and rabbitsfoot grass (Polypogon monspeliensis), affect soft bird’s-beak (a hemiparasite)
by functioning as ineffective host plants (Grewell 2005). '

Perennial pepperweed will be controlled in Suisun Marsh where it threatens t for California
clapper rail, Suisun thistle, and soft bird’s beak, and other covered species;
such as barbgrass (Hainardia cylindrical) and rabbitsfoot grass (Polypog
be controlled in the reserve system, particularly where they threaten softbird’ssbeak populations
(Grewell 2005). Other invasive plants in emergent wetlands will b contro ' | as necessary, as
described above, to meet the BDCP biological goals and objectives ile methods have been
developed to reduce the cover of invasive species in the short-term, ther o long-term control
solutions and effective management of invasive specie i ninterrupted long-term

commitment.

monspelién' will also

Maintenance of Tidal Mudflats

alterniflora that would otherwise dimini
Invasive Aquatic Vegetation Controkf

Vegetation management is a critical component of optimizing the emergent wetland habitat function
for covered species. Emergent wetland vegetation will be managed depending on the site-specific
conditions of individual wetlands, and will largely depend on the individual species or group of
species targeted for enhancement (or removal in the case of invasive nonnative species). Vegetation
management will involve several techniques, often used in concert, to achieve the species
composition and habitat structure necessary to benefit covered and other native species.
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Conservation Strategy Chapter 3

Prescribed burning. Prescribed burning has been used as a management tool in tidal emergent
wetlands in other areas, such as Blackwater National Wildlife Refuge in Maryland and McFadden
National Wildlife Refuge in Texas, to favor the growth of vegetation favorable to waterfowl and
other wildlife (U.S. Fish and Wildlife Service 2005). Prescribed burns may be used to achieve
similar benefits for tidal wetlands in the reserve system, although any plans for prescribed
burns must be based on achieving the BDCP's biological goals and objectives and must consider
potential adverse effects on covered species. Pilot projects will be implemented to assess the
relative benefits and potential adverse effects of prescribed burning prior to implementation of
any large-scale prescribed burning plans in emergent wetlands in the Plan

wetlands has been shown to be a rapid, successful, and cost-
wetlands. After fencing, vegetation cover and wetland species
substantially in stock ponds and other permanent or nés

3.4.12.3.4 Riparian Na

This section describes manag
reserve system specific t i
enhancement actions de
implemented. Where ther
community-specifie deti

awk, white-tailed kite, and yellow-billed cuckoo (see Riparian Vegetation
ement and Management).

Control invasive plant species to maintain or increase native riparian biodiversity (see Riparian
Invasive Plant Control).

Control nonnative potential predators on riparian brush rabbit in occupied riparian brush rabbit
habitat (see Riparian Nonnative Predator Control).

Enhance and manage stream channels and channel banks associated with the riparian natural
community to increase the diversity of microhabitats, improve hydrologic conditions that
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Conservation Strategy Chapter 3

support the regeneration of riparian vegetation, and improve habitat functions for aquatic
species (see Stream Channel Enhancement and Management).

Limit cattle access to riparian and other wetland vegetation to the extent necessary to prevent
significant deterioration of habitat of covered species (see Livestock Management).

Guidelines and Techniques

Riparian Vegetation Enhancement and Management

The reserve system must support at least 1,000 acres of early to mid-successi

improve fluvial disturbance to help maintain and enhance this early to
vegetation in the reserve system. However, if fluvial disturbance |
objective, additional enhancement and management described be

parian woodrat,
nagement may be

vegetation is cleared from some ar
dense shrubs) toward late suce
results in a mosaic of veg
successional riparian veg
will be met throughout the

on in the reserve system will be monitored annually to ensure
, of early- to mid-successional and 500 acres of mature forest

reterogeneity of riparian vegetation in the reserve system will be maintained and
egetation structure can be defined as the foliage volume (or cover of foliage) by height
for a given'area (Riparian Habitat Joint Venture 2009). Structural complexity, including understory
(low shrubs), midstory (large shrubs and small trees) and overstory (upper canopy formed from
large trees) is important to provide habitat requirements for a diversity of wildlife species.
Appropriate structure will also be maintained for riparian brush rabbit and riparian woodrat, as
described below.

Active vegetation management may include girdling trees, mechanical vegetation removal,
plantings, moving sediment and gravel, or other techniques of managing physical processes and
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Conservation Strategy Chapter 3

vegetation to provide the appropriate vegetation structural characteristics. The Implementation
Office will consider the biological needs for fish and other covered species, and apply the avoidance
and minimization measures described in Appendix 3.C, &M22-Avoidance and Minimization Measures,
when choosing the appropriate vegetation management techniques and applying them to managed
sites.

In addition to managing riparian vegetation structure, the Implementation Office will plant rare or
uncommon riparian native plant species such as buttonwillow or elderberry shrubs in riparian
areas as deemed appropriate to increase native biodiversity and provide importafithabitat features
for certain covered species (e.g., blackberry for tricolored blackbird). The follg s guidelines also
apply to riparian woodland management in specific instances. k

Riparian woodrat {San Joaguin Valley]. The 300 acres of suitabl
that will be restored, as described in CM7 Riparian Natural Communi
maintained to sustain appropriate habitat characteristics forit
refugia created for riparian woodrat, as described in CM7 Rip

‘M3 Natural Communities Protection
habitat characteristics for this

existing occupied habitat to be protected as
and Restoration, will be maintained:
species. The 200 acres of protected ot
favorable habitat characteristic

etain their functional value as flood refugia for
naintain for this species are described in CM7 Riparian

ntrol. Invasive plant control in riparian areas will focus on reducing
hat threaten habitat values. Himalayan blackberry, giant reed,

/ ocust, and fig are common invasive plant species in the riparian
e Plan Area. The Implementation Office will consider habitat needs for

Riparian inv:
or eliminating

these species frequently nest in Himalayan blackberry thickets which
ting substrate and cover.

native predator control. Predator control is a key element of the riparian brush
conservation strategy. Nonnative feral predators, such as cats and dogs, can be a threat to
riparian brush rabbit populations, particularly where sufficient cover habitat is not available.
Control of predators will be particularly important during restoration and relocation efforts
until self-sustaining populations are established. Therefore, predation threats by feral predators
will be monitored and minimized at all restoration sites through predator control or other
management actions.
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Conservation Strategy Chapter 3
Stream Channel Enhancement and Management

The BDCP relies primarily on floodplain and channel margin restoration to establish conditions for
natural processes to sustain favorable ecological conditions within and adjacent to stream channels.
However, active enhancement and management of stream channels adjacent to the riparian natural
community may be necessary to achieve BDCP biological goals and objectives. The following
enhancement activities may be included.

Installation of woody debris in stream channels to create pools to increase the diversity of
microhabitats. ;

Removal of riprap along channel banks and alteration of stream channel‘geomeorphology to
improve hydrologic conditions that support the regeneration of riparian vegetation.and improve
habitat functions for aquatic species. ‘

Livestock Management

3.4.12.3.5 Grasslands and Associ
Communities

ands and associated natural
wetland complex, and other seasonal
ent actions described at the beginning of this

; tive plant species, increase biodiversity and provide suitable
covered species (see Grassland Vegetation Enhancement and

lity for San Joaquin kit fox, Swainson’s hawk, white-tailed kite, and other native wildlife
tors (see Ground-Dwelling Mammals).

Where appropriate, install artificial nesting burrows or create elevated berms, mounds, or
debris piles for western burrowing owl to facilitate use of unoccupied areas (see Structures for
Covered Wildlife).

Install perching structures to facilitate use by western burrowing owl, Swainson’s hawk, and
white-tailed kite (see Structures for Covered Wildlife Species).

Install woody debris in stock ponds to provide cover and basking opportunities for western
pond turtle (see Structures for Covered Wildlife Species).
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Conservation Strategy Chapter 3

Enhance and maintain hydrology of vernal pool complex and alkali seasonal wetland complex
natural communities and stock ponds (see Hydrologic Functions of Vernal Pools, Seasonal
Wetlands, and Stock Ponds.).

Control bullfrogs and other nonnative predatory species limiting the abundance of covered
amphibians in seasonal wetlands and ponds (see Bullfrogs and Nonnative Predatory Fish).

Enhance and manage vernal pool complexes to sustain suitable conditions for vernal pool
pollinators (see Vernal Pool Pollinators).

Guidelines and Techniques

Grassland Vegetation Enhancement and Management

Enhancement and management of grasslands in the reserve system will regui plying many of
the management techniques described below concurrently at diffex
and temporal scales to create a mosaic of grassland conditions. T

2y are demonstrated to promote
assland into native grassland areas.

Site conditions (

sicaliand biological) and land use history are important in developing
biologically appr !

gement techniques to attempt to enhance native grassland alliances
lton et al. 2002; Harrison et al. 2003). For example, some species
primarily on steep north- or east-facing slopes where soil moisture
& Stokes Associates 1989). Management strategies at these sites will differ
topography and drier, south-facing slopes.

op

xperiments. To minimize uncertainty about the appropriate management regime
necessary to maintain and enhance each grassland type, pilot experiments will be conducted to
test the effects of management actions. The experiments will be designed to test a range of
reasonable management alternatives under appropriate spatial scales and seasonal weather
patterns. Long-term monitoring programs will also include the following three components:
experimental plots that generate information describing the long-term trends of management
actions, experimental treatments for most likely management alternatives, and appropriate
controls.
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Conservation Strategy Chapter 3

Livestock grazing. Grazing by livestock and native herbivores is proposed for implementation
in the reserve system to enhance grasslands by creating structural diversity and increasing the
abundance of native grassland species. The flora of the Plan Area evolved under the influence of
prehistoric herbivores, including large herds of deer, elk, antelope, and other grazing animals,
and without the competition from nonnative annuals which dominate much of the study area
today. At present, appropriate livestock grazing utilizing cattle, sheep, and goats can be useful
for range management, as a vegetation management tool to promote native plants and animals,
and to reduce fuel loads for wildfires. One study found that grazing increased the diversity of
native plant species on serpentine grasslands but decreased native diversi nonserpentine
grasslands (Harrison et al. 2003). In addition, grazing and ranch land management practice have

Different grazers and different grazing intensities result in di
BDCP Implementation Office will develop an appropriate gra
mamtammg habitat for covered species for each protected are

on vegetation. The
enhancing and

ition of important
ecies composition of the

ces in effect in each pasture
ere is a specific conservation

because most native per
damaged by grazing.

Several factors, mclud1
success of a

ocking rate. The stocking rate refers to the number of cattle grazing at a given site for a
given period of time. The stocking rate will be consistent with known or experimentally
derived rates that promote native plants without adversely affecting covered species or
causing long-term rangeland degradation.

Rotation type. Rotation of cattle on different pastures within and between years can
influence the success of a grazing program. Current rotations will be monitored and only
shifted if monitoring results indicate that the lands or covered species are adversely affected
under the existing timing.
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Grazing species. Different herbivorous species have different preferences and abilities to
be selective grazers and therefore have different impacts on vegetation. Management plans
will take these differences into consideration.

Effects on all covered species are not quantified or fully understood, and it is possible that in
some cases the effects of grazing on some covered plants may be detrimental Potential adverse
effects on covered species will be considered when developing grazing plans, and careful
monitoring and adaptive management will be implemented to protect covered species and
ensure the biological goals and objectives for these species are met. '

Livestock grazing will be introduced or continued at some vernal pools, seasonal wetlands and
stock ponds associated with grasslands. Allowing limited livestock access to these.areas will

n andfencing can also
ary to exclude livestock

Lexclusion from ephemeral drainages
and Conservation Zone 11 will be
considered in habitats known to have
proximity to a known occurre

with supplemental sources of water located in the uplands away from the wetlands.

Prescribed burning. Prescribed burning may be implemented in grasslands to mimic historic
disturbance regimes and promote native biodiversity. Fire played an important role in the
development of the historic California native grassland community, and fire suppression
following European settlement contributed to a loss of native diversity in California grasslands
(Barry etal. 2006). Prescribed burning as a strategy to manage grasslands has been studied
extensively in California and elsewhere (Harrison et al. 2003; Rice 2005). A review of existing
literature in 2004 found that burning has mixed results depending on the starting condition of
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the ecosystem and on the timing and frequency of the burns (Rice 2005). Research indicates that
in order for fire to successfully reduce nonnative and increase native plant cover, burns must be
targeted toward the specific system and species conditions.

Prescribed burning in late spring reduces nonnative seed production and increases native
perennial grass seedling establishment due to litter removal and reduction of competition
(Menke 1992). Additionally, summer burning can benefit grasslands by stimulating native
perennial bunchgrasses to fragment into two or more vigorous daughter plants (Menke 1992).
A prescribed burning program will be implemented with careful monitoring a

grasslands and reduce the cover of exotic species, repeating treatme
Grazing will be used in conjunction with prescribed burns wil
grasses as they germinate after winter rains.

If burns are implemented in the reserve system as a
cies, the history of site use,
ducted at a time when the

In particular, prescribed burn in the reserve system may be an effective tool to eradicate
invasive species that are s¢
goatgrass (Aegilops tri
with prescribed burns
are still maturmg) and

e timed to target the blooming and seeding cycle of nonnative species.
icularly useful and effective as a small-scale treatment in areas that cattle

removal of vegetation is required at a time other than the grazing timing
e). Discing as a management tool in grasslands is not recommended because it

Seeding native forbs and grasses. Highly degraded grasslands may need additional input of
native seed to restore their functionality. Seeding may include covered plant species. Any seed
supplements in native grasslands must use locally derived genetic stock. Where possible, seed
sources of covered plants will come from within the same watershed. If no seed source is
available from the same watershed, then the seed source will be from as close as possible.
Decisions regarding where to introduce seed and from how far away to collect it will be made in
light of all available information about the targeted species, the source population, and issues
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related to maintaining the genetic integrity of existing populations (California Native Plant
Society 2001).

To maximize the success of seed addition, pretreatment (e.g., burning 1 year prior to seeding to
reduce weed seeds on the surface and in litter} may be required. Recent research conducted on
grasslands in Santa Barbara suggests that seedlings of California native forbs can be excellent
competitors when enough seeds are present to overcome the dominance in the seed pool of the
exotic grasses and forbs (Seabloom et al. 2002). In a 5-year experiment, burning or mowing had
no effect on the abundance or the proportion of native forbs without seeding
could test this approach by seeding grasslands with native and locally colletted seeds within the
reserves.

Ground-Dwelling Mammals

of management on
de a variety of

urrowing owl, California
irrel populations were
entrol measures on the

ire ground squirrel management to protect agricultural
7ill be established on reserve land within which ground squirrel

type of structure to be installed will be based on expected benefits to covered species and likelihood
that the species will occupy the enhanced lands.

Grasslands will be enhanced for western burrowing owl in unoccupied areas where suitable
burrows or other microhabitat characteristics are lacking. Enhancement actions for this species may
include installing artificial nesting burrows or creating elevated berms, mounds, or debris piles to
facilitate use of unoccupied areas.
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Perching structures may be installed in grasslands to facilitate use by western burrowing owl,
Swainson’s hawk, and white-tailed kite. Perches will be installed away from areas such as roads that
are likely to experience frequent human disturbance.

Coarse woody debris or anchored basking platforms may be installed in stock ponds to improve
habitat for western pond turtles (Hays et al. 1999). This modification will be implemented where it
will increase the habitat value in locations with existing western pond turtles and where it is hoped
that new pond turtle populations will establish. These structures may also enhance habitat for
native amphibian species.

Hydrologic Function of Vernal Pools, Seasonal Wetlands, and Stock Ponds

(Butterwick 1998:52). Aspects of surface water storage such as
inundation will be monitored, enhanced and managed to benefit

supplemental water sources into reserves (e.g., agricultur
modifications.

ot retaining water due to
ered species. Additionally, pond
pillway elevations) to support

Repairs may be made to improve water retentioy
leaks and, as a result, not functioning properly
capacity and water duration can be increased (e.
covered species populations. :

, il include trapping and other techniques to control the
establishment and: ullfrogs and other nonnative predators that threaten covered
wildlife spegies:i :
" e, eradicate nonnative exotic species that adversely affect native
ude prescribed methods for removal of bullfrogs, mosqitofish, and

from stock ponds and wetlands within the reserve system.

other control methods. Dra1n1ng ponds, sterilizing or removmg subsoil, and removing bullfrogs can
be effective at reducing predation by bullfrogs and other invasive species on covered amphibians
and reptiles (Doubledee et al. 2003). Some ponds in the reserve system might be retrofitted with
drains if the nonnative species populations cannot be controlled by other means. Ponds without
drains and that do not drain naturally may need to be drained periodically using pumps. Drainage of
stock ponds and other wetlands will be carried out during the summer or fall dry season. Population
models predict that draining ponds every 2 years will increase the likelihood that California red-
legged frogs will persist in ponds with bullfrogs (Doubledee et al. 2003). The Implementation Office
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Conservation Strategy Chapter 3

will evaluate water inputs from outside the reserve system to control nonnative fish and other
exotic species from entering and establishing populations in ponds and streams within the Plan
Area.

Vernal Pool Pollinators

Vernal pool complexes will be managed to sustain appropriate habitat characteristics for solitary
bees and other native pollinators of vernal pool plants. The vegetation management techniques
described above are expected to result in suitable conditions for supporting vernal'pool plant
pollinators. However, little information is currently available on microsite conditions or suitable
management techniques for these species. The vernal pool management stra egy will therefore be
ilable. Pilot

experiments (described above) may also be directed toward determini
management regime for vernal pool pollinators.

3.4.12.3.6 Cultivated Landscapes and Managed

tivated landscapes and

scribed at the beginning of
this conservation measure will also be implemented. Whe "
and community-specific actions, the community-

Required Actions

Defer tilling of crops when fea;
(see Timing and Flooding)

Enhance protected lafid
harvested corn fields

iparian and wetland habitats, to protect the integrity of the stream
ian vegetation, to promote regeneration of riparian species, and to

letha oxicity, reproductive failures, and other adverse effects (see Pesticide Use).

Retain existing patches of riparian, grassland, and other natural communities and habitat
features that occur within the cultivated landscape matrix (see Associated Features).

Retain trees and plant new trees to provide nesting habitat for Swainson’s hawk and white-
tailed Kkite (see Associated Features).

Retain, create, and enhance burrowing owl habitat associated with cultivated landscapes in the
reserve system (see Associated Features).
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Conservation Strategy Chapter 3

Retain and plant hedgerows on cultivated lands to provide refugia for rodents, thus increasing
rodent prey populations for the Swainson’s hawk and the white-tailed kite (see Associated
Features).

Establish and maintain suitable nesting substrate for tricolored blackbird associated with
cultivated landscapes in the reserve system (see Associated Features).

Where managed wetlands exist, focus habitat management and enhancement on improving and
maintaining site hydrology by grading, excavating, replacing, or installing water control
infrastructure (see Managed Wetlands).

Results of effectiveness monitoring of enhancement and management actig
information necessary to identify future changes in management of consegved lands
biological objectives are achieved over the term of the BDCP. ‘

nsure that

Guidelines, and Techniques

components: establishing habitat thresholds for each
monitoring of land cultivation patterns to determine t ;
species are being met at any pomt in time, and mamtamm

ion with protection and creation
ultivated landscape values while
ltural productivity and economic
viability will be protected while enhanéi intail ldlife values across the cultivated
landscape in the BDCP reserve system. k

Cropping Patterns

Cultivated lands with the
maintained in the reserve
that at least the minimum
described below. .

[Note to Reviewers: Additional detail will be provided when the Swainson s hawk strategy Is
further refined.]

Greater sandhill crane. On cultivated lands managed for greater sandhill cranes, crop types
that provide high value foraging habitat will be used in order to meet the target number of
habitat units for this species. Managed cultivated lands that provide foraging habitat for cranes
will include corn, wheat, alfalfa, and irrigated pasture cover types.

[Note to Reviewers: Additional detail will be provided when the sandhill crane strategy Is further
refined. Additional species may also be described when the cultivated lands strategy Is further

refined.]
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Conservation Strategy Chapter 3
Timing and Flooding

Where feasible, habitat management in areas conserved as foraging habitat for sandhill crane will
include deferring the tilling of corn and grain fields until later in the fall to increase the amount and
availability of forage for this species. Also where feasible, a portion of corn or grain fields will be left
unharvested to increase the quantity of forage available to sandhill cranes (forage gradually
becomes available as senescent plant stalks fall over as a result of weathering).

To increase the foraging and roosting value of cultivated lands for greater sandhill cranes, shallow
flooding of some corn, grain, and irrigated pastures during fall and winter will als¢"be used. This will
also improve foraging conditions for waterfowl and shorebirds.

Buffers

that are adjacent
Lon cultivated lands

snake. Emergent vegetation will be maij
reserve system to provide escape cover

Existing hedgerows will be retained and new hedgerows may be planted in association with
cultivated lands in the reserve system. Hedgerows are expected to provide refugia for rodents, thus
increasing rodent prey populations for Swainson’s hawk, white-tailed kite, and western burrowing
owl.

Burrowing owl habitat will be created and enhanced in association with cultivated lands in the
reserve system. This will involve the retention or creation of grassland edges, levee slopes, berms, or
patches that provide opportunities for burrowing owl breeding or wintering burrows. Burrowing
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Conservation Strategy Chapter 3
1 owl habitat will also be enhanced along cultivated edges by managing vegetation height, installing
2 perches and artificial nesting structures, where appropriate, and encouraging ground squirrel
3 activity.
4 Where conditions permit, stands of emergent vegetation, native blackberry, or other native
5 vegetation will be established along ditches and canals to provide suitable nesting substrate for
6 tricolored blackbird. These stands will be located near foraging sites and, where feasible, within the
7 dispersal range of existing tricolored blackbird nesting colonies.
8 Managed Wetlands

{Note to Reviewers: text to come.]

10 3.4.13  Conservation Measure 12 Methylmeré Yy

11 [Note to Reviewers: This measure Is focused solely on the problem af methylmercury contamination
12 arising from existing mercury loading caused by natural and historical sources in watersheds tributary
13 to the Delta. Other conservation measures address water and sediment quality Issues.|

14 Under CM12 Methylmercury Management, the BDCP Imp ¢e will minimize conditions
15 that promote production of methylmercury in resto